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ATTACHMENT4
COST DOCUMENTATION FOR THE 100 AREA FOCUSED FEASIBILITY STUDY -

SENSITIVITY ANALYSIS

1.0 COST ESTIMATE SUMMARIES

There are two primary purposes of this attachment. The first is to provide a discussion
on the methods used to develop the cost models in support of the Sensitivity Analysis. The
second is to illustrate the breakdown of major cost elements for one of the representative waste
sites in three remediation scenarios.

The cost models are developed using the Environmental Restoration cost models (1994
fiscal year planning baselines) as the starting point. These Environmental Restoration cost
models were revised for the focused feasibility studies to include all costs associated with the
remedial alternatives. Project Time and Cost, Inc., supported both the baseline and focused
feasibility study cost estimating activities. These models are presented in detail in 100 Area
Source Operable Unit Focused Feasibility Study Cost Models (WHC 1994a). The cost model
document (WHC 1994a) also provides a description of the work breakdown structure and
general assumptions for each cost model.

The cost models are first used to support the cost estimates for the waste sites discussed
in this document. An estimate is run for each waste site based on remediation scenario. A
descsription of the cost model breakdown structure and examples of estimates are presented in
Tables 4-1 through 4-4.
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Table 4-1. Cost Model Work Breakdown Structure Discussion. (Page 1 of 3)

ELEMENTS AND LEVELS DESCRIPTION

ANA: Offsite Analytical Services This element represents the offsite contractor
performing laboratory analysis of samples.

ANA:02 Monitoring, Sampling & Analysis This level includes the laboratory analysis of samples.
10% of routine samples and all quality control
samples were assumed to be analyzed using level III
and level V analysis. Site certification samples were
assumed to be analyzed using level IV and V analysis.

SUB: Fixed Price Contractor This element represents the activities performed by
the fixed price contractor supporting the Department
of Energy's prime environmental restoration
contractor.

SUB:01 Mobilization & Preparatory This level includes mobilization of personnel and
equipment, preparation for temporary facilities, and
construction of temporary facilities.

SUB:02 Monitoring, Sampling & Analysis This level includes in situ monitoring and field
sampling for onsite or offsite analysis. Assumptions
for sampling include one regular sample per 32 cubic
yards removed (one per container) and one quality
control sample per twenty regular samples. site
certification samples were assumed to be taken at one
per 2,500 square feet of bottom area with a minimum
of four samples. Additional activities included
treatment process sampling which was assumed to be
at a rate of one sample per 1,000 cubic yards of feed
materaal.

SUB:08 Solids Collection & Containment This level includes excavation, capping dynamic
compaction, and personnel training. The excavation
activity includes excavation of non contaminated soil,
excavation of contaminated soil, and demolition of
solid waste materials. The capping activity includes
all steps necessary to construct the appropriate cap
layers. The dynamic compaction activity includes the
physical compaction and dust suppression. Personnel
training included the standard 40-hour course, a
fundamentals of radiation safety course, and an 8-
hour supervisor course.

SUB:13 Physical Treatment This level includes both soil washing and solid waste
compaction activities such as mobilization/semp,
persormel training, operation, system maintenance,
demobilization, and pre-and post-treatment plan
submittals. Assumptions include a swell factor of
25% for the material being hauled from the
excavation. 90% of the contaminated material was
assumed to be compactible.
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Table 4-1. Cost Model Work Breakdown Structure Discussion. (Page 2 of 3)

ELEMENTS AND LEVELS DESCRIPTION

SUB:14 Thermal Treatment This level includes thermal desorption
mobilization/setup, personnel training, system
operation, demobilization, and pre-and post-treatment
plan submittals. It is assumed that 5% of
contaminated soil is organically contaminated and will
be thermally treated should organics be present. An
additional assumption includes a swell factor of 25 %
for the material being hauled from the excavation.

SUB: 15 Stabilization/Fixation This level includes in situ vitrification
mobilization/setup, personnel training, system
operation, demobilization, and pre- and post-
construction submittals.

SUB:18 Disposal (Other than commercial) This level includes transport to the disposal facility
and disposal fees/taxes. Assumptions include a 60%
swell factor for demolition waste and 25% swell
factor for soils. Reduction in volume is achieved and
quantified based on the treatment process. A disposal
fee of $70/cubic yard was assumed based on current
estimates for initial construction,
operations/maintenance, and anticipated expansion of
the environmental restoration disposal facility.

SUB:20 Site Restoration This level includes activities such as load/haul borrow
materials, spread/compact borrow and stockpiled
materials, revegetation, and irrigation. Assumptions
include the availability of on-site borrow materials at
no additional charge.

SUB:21 Demobilization This level includes the demobilization of temporary
facilities. Note: Because multiple sites will be
cleaned up within an operable unit and a cost for
mobilization between site sis already included, no
allowance for demobilization is made. Only the cost
for removal of temporary utilities, fencing and
decontamination facilities are included.

WHC: Westinghouse Hanford Company This element represents activities performed by the
prime contractor.

WHC:02 Monitoring, Sampling & Analysis This level includes mobile laboratory support, quality
assurance/safety oversight, and health physics
support. 90% of routine soil and solid waste samples
were assumed to be analyzed using level III analysis.
Routine sampling was assumed to occur at one sample
per every 32 cubic yards removed (one per
container).
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Table 4-1. Cost Model Work Breakdown Structure Discussion. (Page 3 of 3)

ELEMENTS AND LEVELS DESCRIPTION

WHC:08 Solids Collection & Containment This level includes personnel protection services
including equipment, maintenance, and laundry
services.

Subcontractor Material Procurement Rate The materials procurement rate reflects the activities
associated with procurement or direct materials,
inventories and subcontracts.

Project Management/Construction Management This cost accounts for project management,
construction management, and office support
personnel.

General & Administrative/Common Support Pool The general and administrative costs consist of
indirect costs of activities which benefit the company
and cannot be identified to a specific end cost
objective. The common support pool provides for
site-wide services of which the company pays a
proportional share.

Contingency A contingency value is calculated for the various
waste site groups based on an evaluation of the
various levels, the relative importance of the factor to
successful completion of the action, and the
probability that the factor will change.

Total, Capital, Annual Operations and Maintenance The total represents the costs associated with the
remedial action. The total cost includes capital and
operations and maintenance of a cap. These costs are
accounted for through the year 2018.

Present Worth Present worth is calculated using a 5% discount rate
over the life of the activity.
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Table 4-2. Cost Suntmary for Retention Basin Occasional-Use Scenario.

Cost Element
Remove/

Dispose

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 644,130

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 100,379

SUB:02 Monitoring, Sampling & Analysis 148,000

SUB:08 Solids Collection & Containment 326,159

SUB: 13 Physical Treatment -

SUB: 14 Thermal Treatment -

SUB: 15 Stabilization/Fixation -

SUB:18 Disposal (Other than Commercial) 11,712,179

SUB:20 Site Restoration 1,409,651

SUB:21 Demobilization 20,057

WHC: Westinghouse Hanford Company

WHC:02 Monitoring, Sampling & Analysis 324,484

WHC:08 Solids Collection & Containment 26,379

Subcontractor Materials Procurement Rate 137,164

Project Management/Construction Management 2,130,668

General & Administration/Common Support Pool 4,165,456

Contingency 7,612,094

Total 28,756, 800
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Table 4-3. Cost Summary for Retention Basin Frequent-Use Scenario.

Cost Element

Remove/

Dispose

Remove/
TreaU
Dispose

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 774,640 1,301,880

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 97,980 88,390

SUB:02 Monitoring, Sampling & Analysis 321,090 882,670

SUB:08 Solids Collection & Containment 839,910 1,519,630

SUB:13 Physical Treatment - 2,592,760

SUB: 14 Thermal Treatment

SUB: 15 Stabilization/Fixation - -

SUB: 18 Disposal (Other than Commercial) 24,163,790 17,366,660

SUB:20 Site Restoration 3,112,830 2,901,180

SUB:21 Demobilization 20,000 18,140

WHC: Westinghouse Hanford Company

WHC:02 Monitoring, Sampling & Analysis 610,680 1,713,400

WHC:08 Solids Collection & Containment 56,630 189,230

Subcontractor Materials Procurement Rate 285,560 2,556,960

Project Management/Construction Management 4,426,270 5,922,960

General & Administration/Common Support Pool 8,653,360 11,579,390

Contingency 15,610,580 21,752,540

Total 58,973,320 80,543,180
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Table 4-4. Cost Summary for Retention Basin Complete Excavation Scenario.

Cost Element
Remove/
Dispose

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 913,570

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 104,450

SUB:02 Monitoring, Sampling & Analysis 379,750

SUB:08 Solids Collection & Containment 844,390

SUB:13 Physical Treatment -

SUB:14 Thermal Treatment -

SUB:15 Stabilization/Fixation -

SUB:18 Disposal (Other than Commercial) 29,413,050

SUB:20 Site Restoration 3,028,140

SUB:21 Demobilization 20,620

WHC: Westinghouse Hanford Company

WHC:02 Monitoring, Sampling & Analysis 783,530

WHC:08 Solids Collection & Containment 69,290

Subcontractor Materials Procurement Rate 337,900

Project Management/Construction Management 5,247,170

General & Administration/Common Support Pool 10,258,210

Contingency 1,850,402

Total 69,904,090
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ATTACHMENT 5

100 AREA-WIDE ESTIMATE DOCUMENTATION

The 100 Area-wide estimates were prepared to provide a basis for summarizing and

comparing volume and cost information for similar types of waste sites across five exposure

scenarios. Waste sites included liquid waste disposal sites, burial grounds, candidate sites for

decontamination and decommissioning, and other solid waste disposal sites. All known waste

sites, including IRM and other sites not identified as IRM candidates (miscellaneous sites) were

evaluated for the estimates. This attachment describes the approach to and results of performing

the estimates.

1.0 WASTE SITE INVENTORY

The first activity necessary to perform volume and cost calculations and estimates for the

100 Area waste sites was to develop and apply a decision making process for grouping similar

sites into one of four groups. The approach and results of this inventory process are discussed

below.

1.1 INVENTORY APPROACH

The overall approach to developing the inventory of 100 Area waste sites is presented in
Figure 5-1. Each of these categories were then further divided into two areas. IRM sites were

split into sites which received process water (e.g., cribs, trenches, etc.) and those sites which did
not receive process water (e.g., septic systems). In general, all sites were divided first into IRM

sites and miscellaneous sites. Miscellaneous sites were divided into potential and contaminated

sites. Potential miscellaneous sites were assessed to determine if remedial action was warranted

(excluded sites). The IRM sites, contaminated miscellaneous sites, and potential miscellaneous

sites that still warranted remedial action were screened to identify sites which were insensitive to

volume (and therefore cost) changes under the various exposure scenarios (site
insensitive-scenarios). Site scenarios insensitive (SIS) were not included in the volume and cost

estimates because they would not influence the relative variations of volumes and costs between

the exposure scenarios. The remaining IRM sites, contaminated miscellaneous sites and

potential miscellaneous sites, were assigned to one of four representative size groups (e.g., pluto

crib, retention basin, etc.).

1.1.1 IRM Sites

The IRM sites are those sites that have been identified as candidates for IRM by various

100 Area operable unit work plans, LFI reports, and related FFS documents. The identified IRM

sites were screened to determine if any qualified as SIS (see Section 1.1.3 of this Attachment 5
for discussion of this process). IRM sites that were not identified as SIS were assigned to groups
with similar representative sizes, based on site specific information available from published

100 Area documents (e.g.; LFI reports). The primary information used to make these group
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assignments included available data on waste site geometry, CV, EV, and depth of
contamination.

1.1.2 Miscellaneous Sites

Miscellaneous sites were all of the other waste sites known to be present in the 100 Area
not identified as IRM candidates. The primary source of information regarding miscellaneous
sites was the Hanford Site 100 and 300 Subproject Excavation and Waste Volume Study (WHC
1994). Some additional information was provided by 100 Area operable unit coordinators based
on data available in published 100 Area documents (e.g., LFI reports). Miscellaneous sites were
first assessed to separate those waste sites for which an exposure scenario based on occasional
use would indicate that remediation was not warranted from those waste sites for which
remediation would be needed under either frequent- or occasional-use scenarios.

Contaminated miscellaneous sites were identified as those sites with data indicating the
presence or potential presence of chemical and/or radionuclide contaminants. The identified
contaminated miscellaneous sites were screened to determine if any qualified as SIS (see
Section 1.1.3 of this Attachment for discussion of this process). The remaining contaminated
miscellaneous sites were then subjected to a series of quantitative criteria (see discussion under
Section 1.1.4 of this Attachment) to determine which representative size group each
contaminated miscellaneous site was analogous to.

Potential miscellaneous sites were identified as those sites with data indicating there is no
potential for the presence of chemical and radionuclide contaminants. Potential miscellaneous
sites were further evaluated to determine if no remedial action would be warranted, regardless of
the potential exposure scenario (excluded sites). In order to qualify as an excluded site, a waste
site would have to be in such a condition that simple demolition and removal would be the only
action required, and thus CERCLA would be an inappropriate program under which cleanup of
the waste site should be conducted.

Potential miscellaneous sites that were not screened out as excluded sites were assessed
to determine if any qualified as SIS (see Section 1.1.3 of this Attachment for discussion of this
process). The remaining potential miscellaneous sites were then subjected to a series of
quantitative criteria (see discussion under Section 1.1.4 of this Attachment) to determine to
which representative size group each potential miscellaneous site was analogous.

1.1.3 Scenario Insensitive Sites

The 100 Area contains a variety of waste site types, some of the site types have a
generally constant volume of contaminated material and would have a generally constant volume
of soil requiring excavation for remediation. These volumes are likely to be constant primarily
because the wastes were disposed (or are present) in a manner and in an environmental matrix
which have resulted in minimal contaminant migration. As a consequence, the volumes of
material to be remediated from these waste sites is not likely to change, regardless of the type of
exposure scenario (i.e., frequent use versus occasional use). All IRM and miscellaneous sites
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were assessed to determine if they qualified as SIS. The criteria applied to determine if a waste

site qualified as a SIS included:

No record of free liquids disposal. Based on this criteria, basins, trenches, cribs, and
other liquid disposal sites did not qualify as SIS.

A record of receiving solid wastes only, and that any liquids present were incidental and
very small relative to overall waste volumes. Based on this criteria, the burial grounds
and demolition debris landfill qualified as SIS, whereas some sites such as the White
Bluffs Solid Waste Disposal Site and the ash pit did not qualify because it could not be
confirmed that they had not received significant volumes of liquids for disposal.

Units which had been used to contain liquids (e.g., tanks, piping) would likely not have
leaked, or any potential leakage would likely be very small relative to the overall unit size

and would likely be confined to a few isolated locations. Based on this criteria, tanks
(including septic tanks) did not qualify as SIS, whereas piping did qualify.

1.1.4 Representative Size Group Assignment Criteria

In order to perform the sensitivity analysis, it was necessary to assign all waste sites to
one of four representative size groups. This grouping was performed only for purposes of the
volume and cost estimate, and does not directly represent the analogous facility approach
presented in the Process Document and operable unit-specific FFSs. For IRM sites, group
assignment was accomplished by relying on information provided in numerous documented
sources that have been developed for the 100 Area (e.g., LFI reports). In the case of the
miscellaneous sites, comparable sources of data were not readily available. Assignment to
representative size groups was performed using criteria similar to that used for the IRM sites.
The decision making criteria for miscellaneous site group assignment is depicted in Figure 5-1,
which in general required that:

• Waste sites with CV less than 500 cubic meters and with depth of contamination less than
20 feet were assigned to the pluto crib representative size group.

• Waste sites with CV less than 3,500 cubic meters and with depth of contamination less
than 30 feet were assigned to the process effluent trench representative size group.

• Remaining waste sites with CV less than 50,000 cubic meters were assigned to the fuel
storage basin trench representative size group.

• Remaining waste sites with CV greater than 50,000 cubic meters were assigned to the
retention basin (RB) representative size group.

Data for CV and contamination depth at the miscellaneous sites were derived from the Hanford

Site 100 and 300 Subproject Excavation and Waste Volume Study (WHC 1994).
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1.2 INVENTORY RESULTS

The results of the inventory decision making process are documented in Table 5-1. It
should be noted that a number of sites were identified as SIS, including some IRM sites, and thus
were not carried forward through the volume and cost estimate tables in this attachment. As
additional site specific data is collected, it may be appropriate to exclude other waste sites from
further cleanup actions.

Once the waste site screening and inventory process was completed, information on the
different types of sites (e.g., IRM, potential miscellaneous) and the representative size groups
was used to tally the number of each type of site. The resulting inventory of sites is presented in
Table 5-2. As stated above, several SIS were identified and Table 5-2 does not include these
sites in the inventory. The waste site inventory provides the basis for developing volume and
cost calculations for each type of waste site under the various exposure scenarios considered in
the sensitivity analysis. Sections 2.0 and 3.0 describe how the inventory results were used to
develop the volume and cost calculations, respectively

2.0 VOLUME CALCULATIONS

2.1 VOLUME APPROACH

In general, volume calculations are performed by multiplying the number of sites
identified in the inventory effort by the corresponding representative waste site and exposure
scenario volume figures derived in Section 3.2 of the Sensitivity Analysis Report Addendum.
For example, to calculate the total contaminated volume of soil under the FFS exposure scenario
for all IRM sites in the pluto crib representative size group, the number of pluto crib/IRM
process sites (22, as derived from Table 5-2) would be multiplied by the CV for the pluto
crib/baseline exposure scenario (200 cubic meters, as derived from Table 3.2) to calculate 4,400
cubic meters. The volume calculations of primary interest for the sensitivity analysis and for
purposes of developing a 100 Area-wide volume estimate included calculating the total CV and
EV for all IRM sites and miscellaneous sites, and presenting these calculations in terms of
representative size groups and exposure scenarios. The results of the volume calculations are
discussed in Section 2.2 of this attachment.

An exception to the above approach was made for potential miscellaneous sites. Given
the absence of chemical and radionuclide contaminants for these sites, it was determined that
under an exposure scenario where the land surface would be subjected to only occasional use,
there was no basis for remediating these potential miscellaneous sites. A typical example of such
a waste site would be a septic drainfield which received only domestic wastes from a small
structure or office (e.g., a guard shack). Under an occasional-use exposure scenario, there would
be no basis to remediate the site, whereas under a frequent-use scenario it would be more likely
that the waste site would have to be cleaned up to allow the site to be used. Therefore, rather
than apply the standard volume figures presented in Section 3.2 of the Sensitivity Analysis, a
volume figure of zero (0)was applied to potential miscellaneous sites in the baseline and

DA5-6



DOE/RL-94-61
Rev. 0

occasional-use exposure scenarios. The volume figures from Section 3.2 were applied for the
frequent-use, modified frequent-use, and total excavation scenarios.

2.2 VOLUME RESULTS

Tables 5-3 through 5-6 present the CV and EV calculations, respectively, for all IRM
sites, sorted by representative size group. Tables 5-7 and 5-8 present the CV and EV
calculations, respectively, for all contaminated miscellaneous sites, sorted by representative size
group. Tables 5-9 and 5-10 present the CV and EV calculations, respectively, for all potential
miscellaneous sites, sorted by size group. Table 5-11 provides an area-wide estimate of the
volume calculations for the 100 Area waste sites, sorted by representative size group. Table 5-12
provides an area-wide estimate of the volume calculations for the 100 Area waste sites sorted by
IRM and miscellaneous sites. A volume summary by operable unit and waste type is presented
in Table 5-35.

The CV and EV for the SIS were derived from existing literature and documentation
(e.g., LFI reports) for the scenario insensitive IRM sites, and from the Hanford Site 100 and 300
Subproject Excavation and Waste Volume Study (WHC 1994) for the scenario insensitive
miscellaneous sites. The approximate SIS volumes estimated from the available data are:

Contaminated Volume 1,400,000 m'

Excavated Volume 3,600.000 m'

2.3 VOLUME CHANGES

Percent volume changes are calculated for all exposure scenarios relative to the baseline
scenario, which is considered to be the base case. Table 5-13 provides an area-wide estimate of
the percent change in contaminated soil volume for the 100 Area waste sites, sorted by
representative size group. Table 5-14 provides an area-wide estimate of the percent change in
excavation volumes for the 100 Area waste sites, sorted by representative size group. Table 5-15
provides an area-wide estimate of the percent change in contaminated soil volume for the 100
Area waste sites, sorted by IRM and miscellaneous sites. Table 5-16 provides an area-wide
estimate of the percent change in excavation volumes for the 100 Area waste sites sorted by IRM
and miscellaneous sites.

3.0 COST CALCULATIONS

3.1 COST APPROACH

In general, cost calculations are performed by multiplying the number of sites identified
in the inventory effort by the corresponding representative waste site and exposure scenario cost
figures derived in Section3.3 of the Sensitivity Analysis. The approach was generally identical
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to that described above for volume calculations. The cost calculations of primary interest for the
sensitivity analysis and for purposes of developing a 100 Area-wide volume estimate included
calculating the total RD, RTD and capping costs for all IRM sites and miscellaneous sites, and
presenting these calculations in terms of representative size groups and exposure scenarios. The
results of the cost calculations are discussed in Section 3.2 of this attachment. As with the
volume calculations, an exception was made for potential miscellaneous sites, where a cost
figure of zero (0) was applied in the baseline and occasional-use exposure scenarios. The cost
figures from Section 3.3 of the Sensitivity Analysis were applied for the frequent-use, modified
frequent-use, and total excavation scenarios.

Unit cost data for SIS are derived from the RD alternative analysis in the Draft 100 Area
Source Operable Unit Focused Feasibility Study Report, Draft 100-BC-1 Operable Unit Focused
Feasibility Study Report, and Draft 100-KR-1 Operable Unit Focused Feasibility Study Report.
A unit value of $600 per contaminated cubic meter was suggested by the data in these FFS
reports. The unit cost was based on RD costs for burial grounds because they comprise 93% of
the SIS contaminated volume estimate. Burial ground unit remediation costs in the FFS ranged
from $550 to $10,000 per cubic meter of contaminated volume. The high value represents a very
small (61 cubic meter) burial ground and has little impact on the average cost. The average
burial ground unit cost was calculated at $600 per contaminated cubic meter, rounded to one
significant figure.

3.2 COST RESULTS

Tables 5-17 through 5-22 present the RD, RTD, and capping cost calculations for all IRM
sites sorted by representative size group. Tables 5-23 and 5-25 present the RD, RTD, and
capping cost calculations for all contaminated miscellaneous sites sorted by representative size
group. Tables 5-26 through 5-28 present the RD and RTD cost calculations for all potential
miscellaneous sites sorted by representative size group. Table 5-29 provides an area-wide
estimate of the cost calculations for the 100 Area waste sites sorted by representative size group.
Table 5-30 provides an area-wide estimate of the cost calculations for the 100 Area waste sites
sorted by IRM and miscellaneous sites. A cost summary by operable unit and site type is
presented in Table 5-36.

The total cost for RD of the SIS is estimated at $900 million. The cost for RTD will be
the same, because 0% treatment (RD only) is assumed for the SIS based on the alternative
analyses in the FFSs.

3.3 COST CHANGES

Percent cost changes were calculated for all exposure scenarios relative to the Baseline
scenario, which was considered to be the base case. Table 5-31 provides an area-wide estimate
of the percent change in RD costs for the 100 Area waste sites sorted by representative size
group. Table 5-32 provides an area-wide estimate of the percent change in RTD costs for the
100 Area waste sites sorted by representative size group. Table 5-33 provides an area-wide
estimate of the percent change in RD costs for the 100 Area waste sites sorted by IRM and
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miscellaneous sites. Table 5-34 provides an area-wide estimate of the percent change in RTD

costs for the 100 Area waste sites sorted by IRM and miscellaneous sites.
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Figure 5-1. Inventory Process Diagram. (Page 1 of 2)
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Figure 5-1. Inventory Process Diagram. (Page 2 of 2)
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Table i1. 100 Aroa W atl< Site Summary ( Sheet I 0( 6).

IRM Sitea Miscellaneous Sitee Sise Catep ry
Operable

Unit

Site Name Prauv Non-

Process

Cuntaminated Potential Eseluded SIS

( a)

PC

(b)

PET

(c)
PSBT
(d)

RB

(e)
100-BC-I Operable Unit

BC1 116-8-1 X X
BCI 116-8-2 X X
BCl 116-8-3 X X
BCl 116-8-4 X X
BCI 116-B-5 X X
BCI 116-B-6A X X
BCI 116-B-6B X X
BCI 116-B-7 X X
BCI 116-B-9 X X
BCI 116-B-10 X X
BCI 116-B-11 X X
BCl 116-B-12 X X
BCI 116-8-13 X X
BCI 116-8-14 X X
BCI 116-8-15 X X
BCI 116-B-16 X X
BCl 116-C-1 X X
BCI 116-C-5 X X
BCl 118-B-5 X X
BCl 118-B-7 X

_
X

_

BCI 118-B-10 X X

BCl 120-B-1 X X
BCI 126-8-1 X X
BCI 126-B-3 X X
BCI 128-B-I X X
BCI 128-8-2 X X
BCl 132-B-1 X X
BCl 132-11-3 X X
BCI 132-11-4 X X
BCI 132-B-5 X X
BCI 132-8-6 X X
BCI 132-C-2 X X
BCI 1607-B-1 X X
BCI 1607-8-2 X X
BCI 1607-8-3 X X
BCI 1607-11-0 X X
BCl 1607-8-5 X X
BCl 1607-8-6 X X
BCI 1607-8-7 X X

BCI Pipin X X
100-BC-2 Operable Unil

BC2 116-C-2A X X
BC2 116-C-2B X X
BC2 116-C-2C X X
BC2 116L-3 X X

BC2 116-C-6 X X

BC2 118-8-1 X X
BC2 118-B-2 X X
BC2 118-8-3 X X

BC2 118-8-4 X X

BC2 118-Bfi X X
BC2 118-C-1 X X

BC2 118-C-2 X X

BC2 118-C-4 X X
BC2 126-B-2 x x
BC2 126-84 X X

BC2 128-8-3 X X
BC2 128L-I X X
BC2 132-C-1 X X

BC2 132-C-3 X

BC2 1607-8-8 x x

BC2 16o7-B-9 x X
BC2 1607-B-10 X x
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TableS-!L 1011Arei WuleSiteSummary (Sheet2o(6).

IRMSitm MiwellaneuuaSites SizeCal ory
Operable

Unit

Site Name Proceaa Non-

Process

Contaminated Potential Ezcluded S15

( D

PC

(b)

PET

(c)
FSBT

(d)
RB
(e)

BC2 1607-B-11 X X
BC2 600-33 X X
BC2 600-34 X X
BC2 Pi in X X

100-DR-1 Operable Unit

DRI 107 D/DR-l X x
DRl 107 D/DR-2 X x
DRI 107 D/DR-3 X X
DRI 107 D/DR4 X X
DRI 107 D/DR-5 X X
DRI 116-D-IA X X

DRI 116-D-IB X X

DRI 116-D-2 X x
DRI 116-D-3 X X
DRI 116-D-4 X X
DRI 116-D-5 X X
DRI 116-D-6 X X
DRI 116-D-7 X X

DRI 116-D-9 X X
DRI 116-D-10 X X
DRl 116-DR-1 X X
DRI 116-DR-2 X x
DRI 116-DR-5 X X
DRI 116-DR-9 X X

DRI 118-D-4-A X X
DRI 118-D-4-B X X
DRI 118-D-18 X X
DRI 120-D-1 x X
DRI 120-D-2 X X
DRI 126-D-1 X X
DRI 126-D-2 X X
DRI 126-D-3 X X

DRI 128-D-2 X X
DRI 130-D-I li X
DRI 132-D-I X X
DRI 132-D-2 X X
DRI 132-D-3 X X
DRI 1607-D-2 X X
DRI 1607-D4 X X

DRI I607-D-5 X X
DRI 628-3 X X

DRI Piping X X
100-DR-2 Operable Unit

DR2 116-D-8 X X

DR2 116-DR-3 X X
DR2 116-DR4 X X
DR2 116-DR-6 X X
DR2 116-DR-7 X X

DR2 116-DR-8 X X
DR2 1I8-D-5 X X
DR2 126-DR-1 X X
DR2 I32-DR-1 X X
DR2 1607-D-3 X X

DR2

Sodium Dichromate
Pumping Statioo X X

DR2 Piping X X
100-DR-3 Operable Unit

DR3 116DR-10 X X
DR3 118-D-I X X
DR3 118-0.2 X X
DR3 118-D-3 X X

DR3 118-D4 X X
DR3 118-DR-1 X X
DR3 128-D-1 X X
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Table S1. 100 A. Wute Site Summary (Sheet 3 of 6).

Operable
Unit

Site Name
IRM Sites

Procen Now

Process

Misc
Contaminated

ellaneous Sites
Potential EacludeJ SIS

(a)

Size Category
PC PET FSBT RB
(b) (c) (d) (e)

DR3 1607-D-1 x x
DR3 600-30 X X

100-FR-1 Operable Unit
FRI 108-F X x
FRI 116-F-1 X X
FRI 116-F-2 x x
FRI 116-F-3 X x
FRI 116-F-4 X
FRI 116-F-5 X X
FRI 116-F-6 X x

FRI 116-F-7 X X
FRI I16-F-8 X X
FRI 116-F-9 x X
FRI I16-F-10 X X
FRI 116-F-11 x
FRI 116-F-12 X X
FRI 116-F-13 x X
FRI 116-F-14 X X

FRI 116-F-15 x x
FRI 116-F-16 X X
FRI 126-F-2 X X
FRI 128-F-2 X X
FRI 132-F-3 X X
FRI 132-F-4 x X
FRI 132-F-5 x X
FRI 132-F-6 X X
FRI 1607-F-2 x

FRI 1607-F-3 x

FRI 1607-F-4 x

FRI 1607-F-5 x

FRI 1607-F-6 x

FRI UPR-100-F-1 x X
FRI Piping X X
FRI 100-F-13 x X
FRI 100-F-3 X X
FRI 100-F4 X X
FRI 100-F-8 X X
FRI 100-F-9 X X
FRI 100-F-10 X x
FRI 100-F-11 X X
FRI 100-F-12 X X
FRI Un-numbexd X X
FRI Un-numbeted X X

100-FR-2 Operable Unit
FR2 118-F-I x x

FR2 118-F-2 x x

FR2 118-F-3 X X
FR2 118-F-0 X X
FR2 118-F-5 X X
FR2 I18-F-6 X X
FR2 118-F-7 X X
FR2 118-F-9 X X
FR2 124F-I X X
FR2 126-F-I x x

FR2 128-F-I X X
FR2 128-F-3 X X
FR2 1607-F-I x
FRI 600-31 X X
FR2 100-F-14 X X
FR2 100-F-I X X

100-HRd Operable Unit
HRI 116H-1 X x
HRI n6-H-2 x x
HRI 116-H-3 X X

DA5-14



DOE/RL-94-6I

Rev. 0

Tahle 5-1 100 Area W aste Site Summary(Sheet i of 6).

1RM Sites Miseellaneuus Sites Size Ca a

Operable
Unit

SiteName Protese Non-

Process
Contaminated Potential Escluded SIS

( a)

PC

(b)

PET

(c)
FSHT
(d)

RB

(e)

HRI 116-H-4 X X

HRI 116-H-5 X X

HRl 116-Hfi X X

HRl 116H-7 X X

HRl 116-H-9 X X

HRI 132-H-1 X X

HR1 132-H-3 X X

HRI 1607-H-2 X X

Hltl 1607-HA X X

HRI Pi ing X X
100-HR-2 Operable Unit

HR2 105-H X X

HR2 I18-H-1 X X

HR2 118-H-2 X X

HR2 118-H-3 X X

HR2 118-H-0 X X

HR2 11&H-5 X X

HR2 126-H-1 X X

HR2 126-H-2 X X

IIR2 128-H-1 X X

HR2 128-H-2 X X

HR2 12&H-3 X X

HR2 132-H-2 X X

HR2 1607-H-1 X X

HR2 1607-H-3 X X

HR2 BuriedThimbleSile X X
100-IU-2 Operable Unit

IU2 600-5 X X

IU2 628-1 X X

IU2 E. WhimBluffsCiry

Isndfill X X

IU2 JA Jonas 2 X X

IU2 White Bluffs land<ll X X
100-KR-I Operable Unit

KRI 116-K-1 X X
KRI 116K-2 X X

KR1 116-K-3 X X

KRl 116-KE-0 X X

KRI 116-KW-3 X X

KRl Piping x X
100-KR-2 Operable Unit

KR2 116-KE-1 x X

KR2 116-KP>2 X X

KR2 116-K&3 X X

K11.2 116-KW-1 X X

KR2 116-KW-2 X X

KR2 118-K-1 X X

KR2 120-KE-2 X X

KR2 120-KE-8 x

KR2 I20-Rw-6 x

KR2 126-K-1 X X

KR2 130-K-1 X

KR2 130-K-2 X

KR2 130-KE-1 X

KR2 130-KE-2 X

KR2 130-KW-1 X X

KR2 130-KW-2 X

KR2 1607-K-4 X

KR2 1607-K-6 X

KR2 UPR-100-K-1 X

KR2J3 118-K-2 X X

KR2 Pl ' X X

KR2 600-55 X x

KR2 118-K-13 X . X
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Table S1. 100 Am Waste Site Summary (Sheel! of 6).

IRM Sitea Miscellaneous Siro Size CateBorv
OpenbR

Unit

Site Name Prvcem Nun-

Pmceu

Conhmimted Potenhal Eaduded SIS

(a)

PC

(b)

PET

(c)

FSRT

(d)

RB

(e)
KR2 118-KW-2 X X
KR2 118-K&2 X X
KR2 100-K-5 X X
KR2 100-K-38 X X

100-KR-3 Operable Unit

KR3 120-KE-1 X
KR3 I20-KE-3 X X
KR3 120-KE-6 X
KR3 120-KE-9 X
KR3 120-KW-1 X X
KR3 120-KW-2 X X
KR3 120-KW-5 X
KR3 120-KW-7 X
KR3 128-K-1 X x
KR3 128-K-2 X X
KR3 130-K-3 X
KR3 1607-K-1 X
KR3 1607-K-2 X
KR3 1607-K-3 X
KR3 1607-K-5 X
KR3 600-29 X
KR3 600-d X

100-NR-1 Operable Unit
NRI 116-N-1 X x
NRI 116-N-2 X X
NRI 116-N-3 X X
NRI 116-N-4 X X
NRI 118-N-1 X X

NRI 119-N X x
NRI 120-N-1 X X

NRI 120-N-2 X X

NRI 120-N-3 X X
NRI 120-N-5 ?C X

NRI 120-N-6 X X
NRI 120-N-7 X X
NRI 120-N-8 X X
NRI 124-N-1 X X
NRI 124-N-2 X X
NRI 124-N-3 X X
NRI 124-N4 X X
NRI 124-N-5 X X
NRI 124-N-6 X X
NRI 124-N-7 X X
NRI 124-N-8 X X
NRI 124-N-9 X X
NRI 124-N-10 X X
NRI 128-N-1 X X
NRI 130-N-1 X X

NRI 166-N X X
NRI 600-32 X X
NRI 600-35 X X
NRI South Settlin Pond X X
NRI UPR-100-N-1 X X
NRI UPR-100-N-2 X X

NRI UPR-100-N-3 X X
NRI UPR-100-N-4 X X
NRI I1PR-I00-N-5 X X
NRI UPR-100-Nfi X X
NRI UPR-100.N-7 X X
NRI UPR-100-N-8 X X
NRI UPR-100-N-9 X X
NRI UPR-100-N-10 X X
NRI UPR-100-N-11 X X
NRI UPR-100-N-12 X X
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Table S I. 100 Area Waste Site Summary (Sheet 6 of 6).

IR.1f Sitea Mis<dlneous Sites Size Category
Openble

Unit
Site Name Ptoeess Non-

Peoeeea

Contaminated Potential Excluded SIS

(a)

PC

(b)

PET

(c)

FSBT

(d)

RB

(e)
NRI UPR-100-N-13 X X
NRI UPR-100-N-14 X X
NRI UPR-100-N-15 X X
NRI UPR-100-N-17 X X
NRl UPR-100-N-18 X X
NRl UPR-100-N-19 J( X

1 UPR-100-N-20 X X
NRI UPR-100-N-21 X X
NRl UPR-100-N-22 X X
NRl UPR-100-N-23 X X
NRI UPR-100-N-24 X X
NRI UPR-100-N-25 X X
NRI UPR-100-N-26 X X
NRI UPR-100-N-29 X X
NRI UPR-100-N-30 X X
NRI UPR-100-N-31 X X
NRI UPR-100-N-32 X X
NRl UPR-100-N-33 X X
NRI UPR-100-N-34 X X
NRI UPR-100-N-35 X X
NRI UPR-600-17 X X
NRl Piping X X

(a) SIS - Scenario Insensitlve Site
(b) PC - Pluto Crib

(c) PET - Process Effluent Trench
(d) FSBT = Fuel Storage Basin Teench

(e) RB - Retention Basin

(f) BG- Bucial Grooud
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Table 5-2. Operable Unit Waste Site Inventory.

t7

Y,
00

Representative IRM Site Miscellaneous Sites

Size Groups Process Non-Process Contaminated Potential TOTAL

Pluto Crib 22 8 56 32 118

Process Effluent Trench 18 3 19 12 52

Fuel Storage Basin Trench 16 1 14 5 36

Retention Basin 11 1 3 0 15

TOTAL 67 13 92 49 221

Table 5-3. Contaminated Volumes for IRM Process Liquid Sites (cubic meters).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 4400 4400 4400 4400 6600

Process Effluent Trench 54000 54000 54000 36000 126000

Fuel Storage Basin Trench 72000 64000 72000 16000 112000

Retention Basin 1595000 803000 1595000 1210000 1991000

TOTAL 1725400 925400 1725400 1266400 2235600

C7
O

^0
rn

PC 200 200 200 200 300

PET 3000 3000 3000 2000 7000

FSBT 4500 4000 4500 1000 7000

RB 145000 73000 145000 110000 181000



Table 5-4. Excavation Volumes for IRM Process Liquid Sites (cubic meters).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 44,000 44,000 44,000 22,000 66,000

Process Effluent Trench 288,000 288,000 288,000 198,000 594,000

Fuel Storage Basin Trench 608,000 480,000 608,000 48,000 2,048,000

Retention Basin 1,771,000 847,000 1,771,000 1,331,000 2,244,000

TOTAL 2,711,000 1,659,000 2,711,000 1,599,000 4,952,000

d
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Table 5-5. Contaminated Volumes for IRM Non-Process Liquid Sites (cubic meters). °

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 1,600 1,600 1,600 1,600 2,400

Process Effluent Trench 9,000 9,000 9,000 6,000 21,000

Fuel Storage Basin Trench 4,500 4,000 4,500 1,000 7,000

Retention Basin 145,000 73,000 145,000 110,000 181,000

TOTAL 160,100 87,600 160,100 118,600 211,400



Table 5-6. Excavation Volumes for IRM Non-Process Liquid Sites (cubic meters).

U

N
O

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 16,000 16,000 16,000 8,000 24,000

Process Effluent Trench 48,000 48,000 48,000 33,000 99,000

Fuel Storage Basin Trench 38,000 30,000 38,000 3,000 128,000

Retention Basin 161,000 77,000 161,000 121,000 204,000

TOTAL 263,000 171,000 263,000 165,000 455,000

Table 5-7. Contaminated Volumes for Contaminated Miscellaneous Sites (cubic meters).

Exposure Scenarios

Representative FFS Occasional Frequent Modified Complete

Size Groups Use Use Frequent Use Excavation

Pluto Crib 11,200 11,200 11,200 11,200 16,800

Process Effluent Trench 57,000 57,000 57,000 38,000 133,000

Fuel Storage Basin Trench . 63,000 56,000 63,000 14,000 98,000

ention BasinRet 435,000 219,000 435,000 330,000 543,000

TOTAL 566,200 343,200 566,200 393,200 790,800
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Table 5-8. Excavation Volumes for Contaminated Miscellaneous Sites (cubic meters).

d

Y,

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 112,000 112,000 112,000 56,000 168,000

Process Effluent Trench 304,000 304,000 304,000 209,000 627,000

Fuel Storage Basin Trench 532,000 420,000 532,000 42,000 1,792,000

Retention Basin 483,000 231,000 483,000 363,000 612,000

TOTAL 1,431,000 1,067,000 1,431,000 670,000 3,199,000

Table 5-9. Contaminated Volumes for Potential Miscellaneous Sites (cubic meters).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 0 0 6,400 6,400 9,600

Process Effluent Trench 0 0 36,000 24,000 84,000

Fuel Storage Basin Trench • 0 0 22,500 5,000 35,000

Retention Basin 0 0 0 0 0

TOTAL 0 0 64,900 35,400 128,600
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Table 5-10. Excavation Volumes for Potential Miscellaneous Sites (cubic meters).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 0 0 64,000 32,000 96,000

Process Effluent Trench 0 0 192,000 132,000 396,000

Fuel Storage Basin Trench 0 0 190,000 15,000 640,000

Retention Basin 0 0 0 0 0

TOTAL 0 0 446,000 179,000 1,132,000

Y,
N
N

Table 5-11. Operable Unit Volume Roll Up; Representative Siu Groups ( cubic meters).

Exposure Scenarios

Representative

Siu Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

CV EV CV EV CV EV CV EV CV EV

Pluto Crib 17,200 172,000 17,200 172,000 23,600 236,000 23,600 118,000 35,400 354,000

Proeess Effluent Trench 120,000 640,000 120,000 640,000 156,000 832,000 104,000 572,000 364,000 1,716,000

Fuel Storage Basin Trench 139,500 1,178,000 124,000 930,000 162,000 1,368,000 36,000 108,000 252,000 4,608,000

Retention Basin 2,175,000 2,415,000 1,095,000 1,155,000 2,175,000 2,415,000 1,650,000 1,815,000 2,715,000 3,060,000

TOTAL 2,451,700 4,405,000 1,356,200 2,897,000 2,516,600 4,851,000 1,813,600 2,613,000 3,366,400 9,738,000

C7
O
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CV = Cuntaminated Volume

EV = Excavalion Volume



Table 5-12. 100 Area-Wide Volume Roll Up; IRM and Miscellaneous Sites (cubic meters).

Exposure Scenarios

FFS Occasional Frequent Modified Complete

Use Use Frequent Use Excavation

CV EV CV EV CV EV CV EV CV EV

IRM Process 1,725,400 2,711,000 925,400 1,659,000 1,725,400 2,711,000 1,266,400 1,599,000 2,235,600 4,952,000

Sites Non-Prucess 160,100 263,000 87,600 171,000 160,100 263,000 118,600 165,000 211,400 455,000

Miscellaneous Contaminated 566,200 1,431,000 343,200 1,067,000 566,200 1,431,000 393,200 670,000 790,800 3,199,000

Sites Putential 0 0 0 0 64,900 446,000 35,400 179,000 128,600 1,132,000

TOTAL 2,451,700 4,405,000 1,356,200 2,897,000 2,516,600 4,851,000 1,813,600 2,613,000 3,366,400 9,738,000

CV =Contaminaled Volume

EV - Excavation Volume

Y,

Table 5-13. Percent Change in Contaminated Volume by Representative Size Group.

Exposure Scenarios

Representative FFS (a) Occasional Use Frequent Use Mod. Freq. Use Complete Excavation

Size Groups CV CV % CV % CV % CV %

Pluto Crib 17,200 17,200 0.0 23,600 37.2 23,600 37.2 35,400 105.8

Process Effluent Trench 120,000 120,000 0.0 156,000 30.0 104,000 (13.3) 364,000 203.3

Fuel Storage Basin Trench 139,500 124,000 (11.1) 162,000 16.1 36,000 (74.2) 252,000 80.6

Retention Basin 2,175,000 1,095,000 (49.7) 2,175,000 0.0 1,650,000 (24.1) 2,715,000 24.8

TOTAL 2,451,700 1,356,200 (44.7) 2,516,600 2.6 1,813,600 (26.0) 3,366,400 37.3

d

^

<
O `O
^

01

CV = Contaminated Volume. Volume in cubic meters.

(a) FFS scenario is the base case.

( #) - Parentheses around a number denotes a negative value.



Table 5-14. Percent Change in Excavation Volume by Representative Size Group.

Exposure Scenarios

Representative FFS Occasional Use Frequent Use Mod. Freq. Use Complete Excavation

Size Groups EV EV % EV % EV V. EV %

Pluto Crib 172,000 172,000 0.0 236,000 37.2 118,000 (31.4) 354,000 105.8

Process EtOuent Trench 640,000 640,000 0.0 832,000 30.0 572,000 (10.6) 1,716,000 168.1

Fuel Storage Basin Trench 1,178,000 930,000 (21.1) 1,368,000 16.1 108,000 (90.8) 4,608,000 291.2

Retention Basin 2,415,000 1,155,000 (52.2) 2,415,000 0.0 1,815,000 (24.8) 3,060,000 26.7

TOTAL 4,405,000 2,897,000 (34.2) 4,851,000 10.1 2,613,000 (40.7) 9,738,000 121.1

EV - Excavation Volume Volume in cubic melers.

(a) FF5 scenario is the base case.

(#) - Parentheses around a number denotes a negative value.

Q

A O ^
A

Table 5-15. Percent Change in Contaminated Volume by 1RM and Miscellaneous Sites.

Exposure Scenario
FFS (a) Occasional Use Mod. Occ. Use Frequent Use Complete Excavation

CV CV V. CV % CV % CV %

IRM Process 1,725,400 925,400 (46.4) 813,200 (52.9) 1,725,400 0.0 2,235,600 29.6

Sites Non-Process 160,100 87,600 (45.3) 74,300 (53.6) 160,100 0.0 211,400 32.0

Miscellaneous Contaminated 566,200 343,200 (39.4) 231,600 (59.1) 566,200 0.0 790,800 39.7

Sites Potential 0 0 NA 0 NA 64,900 NA 128,600 NA

TOTAL 2,451,700 1,356,200 (44.7) 1,119,100 (54.4) 2,516,600 2.6 3,366,400 37.3

CV = Contaminated Volume. Volume in cubic meters.

(a) FFS scenarioisthe base case.

NA - Not applicable because base case (FFS scenario) is zero.

(k) - Parentheses around a number denotes a negatlve value.



Table 5-16. Percent Change in Excavation Volume by IRM and Miscellaneous Sites.

N
U

Exposure Scenario

FFS (a) Occasional Use Frequent Use Mod. Freq. Use Complete Excavation
EV EV Ya EV °/a EV X EV X

IRM Process 2,711,000 1,659,000 ( 38.8) 2,711,000 0.0 1,599,000 (41.0) 4,952,000 82.7
Sites Non-Process 263,000 171,000 (35.0) 263,000 0.0 165,000 (37.3) 455,000 73.0

Miscellaneous Contaminated 1,431,000 1,067,000 (25.4) 1,431,000 0.0 670,000 (53.2) 3,199,000 123.5
Sites Potential 0 0 NA 446,000 NA 179,000 NA 1,132,000 NA

TOTAL 1,694,000 1,238,000 (26.9) 2,140,000 26.3 1,014,000 (40.1) 4,786,000 182.5

EV = Exqvehd Volume Volume in cubic melen.

(e) FFS scenmie is the base ca;e

NA = Not applictble beuux bne cue (FFS xenuio) is sm.

(d) Pvcntbcsos uound a numbcr denoto a negefive vduc.

Table 5-17. Remove and Dispose Costs for IRM Process Liquid Sites (S millions).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 11.00 11.00 11.00 8.80 15.40

Process Effluent Trench 54.00 54.00 54.00 36.00 144.00

Fuel Storage Basin Trench 80.00 80.00 80.00 16.00 240.00

Retention Basin 649.00 319.00 649.00 473.00 770.00

TOTAL 794.00 464.00 794.00 533.80 1,169.40
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Table 5-18. Remove, Treat and Dispose Costs for IRM Process Liquid Sites ( S millions).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 19.80 19.80 19.80 17.60 22.00

Process Effluent Trench 72.00 72.00 72.00 54.00 162.00

Fuel Storage Basin Trench 96.00 96.00 112.00 32.00 256.00

Retention Basin 891.00 363.00 891.00 539.00 880.00

TOTAL 1,078.80 550.80 1,094.80 642.60 1,320.00

Table 5-19. Capping Costs for IRM Process

Liquid Sites ($ millions).

Representative Process

Liquid Size Groups

Occasional

Use

Pluto Crib 74.80

Process Effluent Trench 106.20

Fuel Storage Basin Trench 65.60

Retention Basin 259.60

TOTAL 506.20

Table 5-20. Remove and Dispose Costs for IRM Non-Process Liquid Sites ( S millions).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 4.00 4.00 4.00 3.20 5.60

Process EfBuent Trench 9.00 9.00 9.00 6.00 24.00

Fuel Storage Basin Trench 5.00 5.00 5.00 1.00 15.00

Retention Basin 59.00 29.00 59.00 43.00 70.00

TOTAL 77.00 47.00 77.00 53.20 114.60
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Table 5-21. Remove, Treat and Dispose Costs for IRM Non-Process Liquid Sites (S millions).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 7.20 7.20 7.20 6.40 8.00

Process Effluent Trench 12.00 12.00 12.00 9.00 27.00

Fuel Storage Basin Trench 6.00 6.00 7.00 2.00 16.00

Retention Basin 81.00 33.00 81.00 49.00 80.00

TOTAL 106.20 58.20 107.20 66.40 131.00

Table 5-22. Capping Costs for IRM
Non-Process Liquid Sites ($ millions).

Representative

Size Groups

Occasional

Use
Pluto Crib 27.20
Process Effluent Trench 17.70
Fuel Storage Basin Trench 4.10
Retention Basin 23.60
TOTAL 72.60

Table 5-23. Remove and Dipose Costs for Contaminated Miscellaneous Sites (S millions).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 28.00 28.00 28.00 22.40 39.20

Process Effluent Trench 57.00 57.00 57.00 38.00 152.00

Fuel Storage Basin Trench 70.00 70.00 70.00 14.00 210.00

Retention Basin 177.00 87.00 177.00 129.00 210.00

TOTAL 332.00 242.00 332.00 203.40 611.20
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Table 5-24. Remove, Treat and Dispose Costs for Contaminated Miscellaneous Sites ( S millions).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 50.40 50.40 50.40 44.80 56.00

Process Effluent Trench 76.00 76.00 76.00 57.00 171.00

Fuel Storage Basin Trench 84.00 84.00 98.00 28.00 224.00

Retention Basin 243.00 99.00 243.00 147.00 240.00

TOTAL 453.40 309.40 467.40 276.80 691.00

Table 5-25. Capping Costs for Contaminated .
Miscellaneous Sites (S millions)

Representative

Size Groups

Occasional

Use

Pluto Crib 190.40
Process Effluent Trench 112.10

Fuel Storage Basin Trench 57.40

Retention Basin 70.80

TOTAL 430.70

Table 5-26. Remove and Dispose Costs for Potential Miscellaneous Sites ( S millions).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 0.00 0.00 16.00 12.80 22.40
Process Effluent Trench 0.00 0.00 36.00 24.00 96.00
Fuel Storage Basin Trench 0.00 0.00 25.00 5.00 75.00
Retention Basin 0.00 0.00 0.00 0.00 0.00
TOTAL 0.00 0.00 77.00 41.80 193.40
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Table 5-27. Remove, Treat and Dispose Costs for Potential Miscellaneous Sites ($ millions).

Exposure Scenarios

Representative

Size Groups

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

Pluto Crib 0.00 0.00 28.80 25.60 32.00

Process Effluent Trench 0.00 0.00 48.00 36.00 108.00

Fuel Storage Basin Trench 0.00 0.00 35.00 10.00 80.00

Retention Basin 0.00 0.00 0.00 0.00 0.00

TOTAL 0.00 0.00 111.80 71.60 220.00

Table 5-28. Capping Costs for Potential

Miscellaneous Sites ($ millions).

Representative

Size Groups

Occasional

Use

Pluto Crib 108.80

Process Effluent Trench 70.80

Fuel Storage Basin Trench 20.50

Retention Basin 0.00

TOTAL 200.10
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Table 5-29. Operable Unit Cost Roll Up; Representative Size Groups ( S millions).

Exposure Scenario
Representative

Size Groups

FFS Occasional

Use

Frequent

Use

ModiGed

Frequent Use

Complete

Excavation
RD RTD RD RTD Cap RD RTD RD RTD RD RTD

Pluto Crib 43.00 77.40 43.00 77.40 401.20 59.00 106.20 47.20 94.40 82.60 118.00
Process Effluent Trench 120.00 160.00 120.00 160.00 306.80 156.00 208.00 104.00 156.00 416.00 468.00
Fuel Storage Basin Trench 155.00 186.00 155.00 186.00 147.60 180.00 252.00 36.00 72.00 540.00 576.00
Retention Basin 885,00 1,215.00 435.00 495.00 354.00 885.00 1,215.00 645.00 735.00 1,050.00 1,200.00
TOTAL 1,203.00 1,638.40 753.00 918.40 1,209.60 1,280.00 1,781.20 832.20 1,057.40 2,088.60 2,362.00

RD = Remove and Dispose

R7D = Remove, Treat and Dispose

^
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Table 5-30. Operable Unit Cost Roll Up; iRM and Miscellaneous Sites (S millions).

Exposure Scenario

FFS Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

RD RTD RD RTD Cap RD RTD RD RTD RD RTD

IRM Process 794.00 1,078.80 464.00 550.80 506.20 794.00 1,094.80 533.80 642.60 1,169.40 1,320.00

Sites Non-Process 77.00 106.20 47.00 58.20 72.60 77.00 107.20 53.20 66.40 114.60 131.00

Miscellaneous Contaminated 332.00 453.40 242.00 309.40 430.70 332.00 467.40 203.40 276.80 611.20 691.00

Sites Potential 0.00 0.00 0.00 0.00 200.10 77.00 111.80 41.80 71.60 193.40 220.00

TOTAL 1,203.00 1,638.40 753.00 918.40 1,209.60 1,280.00 1,781.20 832.20 1,057.40 2,088.60 2,362.00

RD = Remove and Dispose

RTD = Remuve, Trezt and Dispose



Table 5-31. Percent Change in Remove and Dispose Cost by Representative Size Group.

Exposure Scenario

Representative

Size Groups

FFS (a) Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

RD RD % Cap % RD '/o RD % RD a/o

Pluto Crib 43.00 43.00 0.0 401.20 833.0 59.00 37.2 47.20 9.8 82.60 92.1

Process Effluent Trench 120.00 120.00 0.0 306.80 155.7 156.00 30.0 104.00 (13.3) 416.00 246.7

Fuel Storage Basin Trench 155.00 155.00 0.0 147.60 (4.8) 180.00 16.1 36.00 (76.8) 540.00 248.4

Retention Basin 885.00 435.00 (50.8) 354.00 (60.0) 885.00 0.0 645.00 (27.1) 1,050.00 186

TOTAL 1,203.00 753.00 (37.4) 1,209.60 0.5 I,280.00 6.4 832.20 (30.8) 2,088.60 73.6 1!

RD =Remove and Dispose. Cost in millions of dollars.

(a) FFS scenario is the base case.

( q) - Pamntheses around a number denotes a negative value.
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Table 5-32. Percent Change in Remove, Treat and Dispose Cost by Representative Size Group.

Exposure Scenario

Representative Waste

Size Groups

FFS (a) Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

RTD RTD % Cap % RTD n/e RTD % RTD °b

Pluto Crib 77.40 77.40 0.0 401.20 418.3 106.20 37.2 94.40 22.0 118.00 52.5

Process ERluent Trench 160.00 160.00 0.0 306.80 91.8 208.00 30.0 156.00 (2.5) 468.00 192.5

Fuel Storage Basin Trench 186.00 186.00 0.0 147.60 (20.6) 252.00 35.5 72.00 (61.3) 576.00 209.7

Retention Basin 1,215.00 495.00 (59.3) 354.00 (70.9) 1,215.00 0.0 735.00 (39.5) 1,200.00 (1.2)

TOTAL 1,638.40 918.40 (43.9) 1,209.60 (26.2) 1,781.20 8.7 1,057.40 (35.5) 2,362.00 44.2

RTD = Removq Treat and Dispose. Cost in millions ofdollars.

(a) FFS scenario is the base case.

(#) - Parentheses around a number denotes a negative value.



Table 5-33. Percent Change in Remove and Dispose Cost by IRM and Miscellaneous Sites.

Exposure Scenario

FFS (a) Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

RD RD % Cap Yo RD V. RD Yr. RD %

IRM Process 794.00 464.00 (41.6) 506.20 (36.2) 794.00 0.0 533.80 (32.8) 1,169.40 47.3

Sites Non-Process 77.00 47.00 (39.0) 72.60 (5.7) 77.00 0.0 53.20 (30.9) 114.60 48.8

Miscellaneous Contaminated 332.00 242.00 (27.1) 430.70 29.7 332.00 0.0 203.40 (38.7) 611.20 84.1

Sites Potential 0.00 0.00 NA 200.10 NA 77.00 NA 41.80 NA 193.40 NA

TOTAL 1,203.00 753.00 (37.4) 1,209.60 0.5 1,280.00 6.4 832.20 (30.8) 2,088.60 73.6

RD = Remove and Dispose. Cost in millions of dollars.

(a) FFS scenario is the base case

NA - Not applicable because base case (FFS scenario) is zero.

la t- Paremheses and a number dendes a negative value.
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Table 5-34. Percent Change in Remove, Treat and Dispose Cost by 1RM and Miscellaneous Sites. ^

Exposure Scenario

FFS (a) Occasional

Use

Frequent

Use

Modified

Frequent Use

Complete

Excavation

RTD RTD % Cap % RTD % RTD a/o RID n/o

IRM Process 1,078.80 550.80 (48.9) 506.20 (53.1) 1,094.80 1.5 642.60 (40.4) 1,320.00 22.4

Sites Non-Process 106.20 58.20 (45.2) 72.60 (31.6) 107.20 0.9 66.40 (37.5) 131.00 23.4

Miscellaneous Contaminated 453.40 309.40 (31.8) 430.70 (5.0) 467.40 3.1 276.80 (39.0) 691.00 52.4

Sites Potential 0.00 0.00 NA 200.10 NA 111.80 NA 71.60 NA 220.00 NA

TOTAL 1,638.40 918.40 (43.9) 1,209.60 (26.2) 1,781.20 8.7 1,057.40 (35.5) 2,362.00 44.2

RTD = Remove, Treat and Dispose. Cost in millions of dollars.

(a) FFS scenario is the base oase.

NA = Not applicable because base case (FF5 scenario) is zero.

(#) - Parentheses around a number denotes a negative value.
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Table 5-35. Summary of Contaminated and Excavation Volumes by Operable Unit and Site Category. (Page 1 of 2)

Baseline Occasional Use Frequent Use Modifed Frequent Use Complete Excavation

Operable Unit CV EV CV EV CV EV CV EV CV EV

100-13C-1 IRM Process 306,900 428,000 162,400 252,000 306,900 428,000 229,400 291,000 397,600 674,000

IRM Non-Process 0 0 0 0 0 0 0 0 0 0

MiSC.COntaminated 14,900 100,000 14,400 92,000 14,900 100,000 8,400 43,000 30,100 248,000

MLsc. Potential 0 0 0 0 14,300 94,000 7,800 40,000 29,200 239,000

Total 321,800 528.000 176,800 344,000 336,100 622,000 245,600 374,000 456,900 1,161,000

SIS 129,600 240,200 129,600 240,200 129.600 240,200 129,600 240.200 129,600 240,200

100-BC-2 IRM Process 600 6,000 600 6,G00 600 6,000 600 3000 900 9,000

IRM Non-Process 200 2.000 200 2,000 200 2.000 200 1,000 300 3,000

Misc. Contaminated 400 4,000 400 4,000 400 4,000 400 2,000 600 6,000

Misc. Potential 0 0 0 0 3,600 22,000 2,600 14,000 7,900 42,000

Total 1,200 12,000 1,200 12,000 4,800 34,000 3,800 20,000 9.700 60,000

SIS 275,700 700,300 275,700 700.300 275,700 700,300 275,700 700,300 275,700 700,300

100-DR-1 IRM Prccess 320,400 514,000 175,400 330,000 320,400 514,000 236.400 327000 425,600 901,000

IRM Non-Process

Misc. Contaminated

Misc. Petential

200

165,300

0

2.000

315,000

0

200

91.800

0

2,000

207,000

0

200

165.300

9,800

2,000

315,000

84,000

200

117,800

2,800

1.000

156,000

10,000

300

217,200

15,200

3,000

666,000

268,000

Total 485,900 831,000 267,400 539,000 495.700 915,000 357,200 494,000 658,300 1,838,000

515 80,200 190,300 80,200 190,370 80,200 190.300 80,200 190,300 80,200 190,300

^CG-URQ IRMProcess 200 2,000 200 2,070 200 2,000 200 1,000 310 3.000

IRM Non-Process 200 2,000 200 2,020 200 2,000 1 200 1,0G0 300 3,000

Misc. Contaminated 6,600 38,000 6,600 28,0J0 6.600 38,000 4,600 25.000 14,900 75.000

Misa Potential 0 0 0 0 200 20001 200. 1,000 300 3,000

Total 7,000 42,000 7,000 42,000 7,2001 44000 5,200 290001 15,800 84,000

515 24,800 73,000 24,800 73,000 24800 73,000 24,800 73,000 24,800 73,000

100-DR-3 IRMProcess 0 G 01 0 0 0

IRM Non-Process 0 0 0 0 0 0 0 0 0 0

Misc. Contaminated 7,500 54,000 7,000 46,000 7,500 54,000 3,000 14,000 14,000 161.000

Misc Potential 0 0 0 0 6,000 32,000 4,000 22.000 14.000 66,000

Total 7,500 54,000 7,000 48,000 13500 86,000 7,000 36,000 28,000 227,000

SIS 286,200 723,100 286,200 723.1C0 286,200 723,100 286,200 723,100 286,200 723,100

100-FR-I IRM Process 170,000 355,000 96,000 239,000 170,000 355,000 119,000 160,000 224,500 797.000

IRM Non-Process

Misc. Contaminated

Misc. Patential

4,700

7,900

0

40,000

58,000

0

4,200

7,400

0

32,000

50.000

0

4,700

7.900

4,800

40,000

58.000

34,000

1,200

3,400

3.800

4,000

16.000

20,000

7,300

14,600

9,700

131,000

167,000

60,000

Total 182,600 453,000 107,600 321,000 187,400 487.000 127.400 200,000 256,100 1,155,000

SIS 4,500 37,900 4.500 37,900 4,500 37,900 4.500 37.900 4,500 37,900

100-FR-2 IRM Process 4,500 38,000 4,000 30,000 4,500 38,000 1,000 3,000 7,000 128.000

IRM Non-Process 0 0 0 0 0 0 0 0 0 0

Misc. Contaminated 10,700 72,000 10,200 64,000 10,700 72,000 5,200 26,000 21.300 197.000

Misc. Potential 0 0 0 0 3,200 18,000 2,200 12,000 7.300 36,000

Total 15,200 110,000 14,200 94,000 18,400 128,000 8,400 41,000 35,600 3B7 000

SIS 166,300 429,000 166,300 429.000 166,300 429,000 166,300 429,000 166,300 429,000

100-HR-1 IRM Process 149,700 201.000 77,200 109,000 149.700 201,000 111,200 125,000 188,300 35,000

IRM Non-Process 3,000 16,000 3,000 16,000 3,000 16,000 2,000 11,000 7,000 33.000

Misc. Contaminated 15,200 110,000 14,200 94.000 15.200 110,000 6,200 29.000 28,300 325,000

Misc. Potential 0 0 0 0 400 4,000 400 2,000 600 6,000

Total 167,900 327,000 94,400 219.000 160,300 331,000 119,800 167,000 224,200 699.000

515 4,000 45,BC0 4,800 45,800 4,800 45,800 4,800 45,800 4,800 45800
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Table 5-35. Summary of Contaminated and Excavation Volumes by Operable Unit and Site Category. (Page 2 of 2)

FFS Occasional-Use Frequent-Use Modified Frequent-Use Complete Excavation

Operable Unit CV EV CV EV CV EV CV EV CV EV

100-HR-2 IRM Process 0 0 0 0 0 0 0 0 0 0

IRM Non-Process 0 0 0 0 0 0 0 0 0 0

ContaminatedMisc 13,500 86,000 13,000 78,000 13,500 86,000 7,000 36,000 28,000 227,000
.
PotentialMisc 0 0 0 0 3,200 18,000 2,200 12,000 7,300 36,000

.

Total 13,500 86,000 13,000 78,000 16,700 104,000 9,200 48,000 35,300 263,000

SIS 181,300 383,300 181,300 383,300 181,300 383,300 181,300 383,300 181,300 383,300

100-IU-2 IRM Process 0 0 0 0 0 0 0 01 0 0

0
IRM Non-Process 0 0 0 0 0 0 0 0 0

Misc. Contaminated 10,700 72,000 10,200 64,000 10,700 72,000 5,200 26,000 21,300 197,000

Misc. Potential 0 0 0 0 0 0 0 0 0 0

Total 10,700 72,000 10,200 64,000 10,700 72,000 5,200 26,000 21,300 197,000

SIS 900 2,300 900 2,300 900 2,300 900 2,300 900 2,300'

100-KR-i IRMProcess 442,500 537,000 226,000 277,000 442,500 537,000 333,000 377,000 557,000 773,000

IRM Non-Process 0 0 0 0 0 0 0 0 0 01

Misc. Contaminated 0 0 0 0 0 0 0 0 0 0

Misc. Potentlal 0 0 0 0 0 0 0 0 0 1 0

Total 442,500 537,000 226,000 277,000 442,500 537,0001 333,000 377,000 557,000 773,000

SIS 4,500 37,900 4,500 37,960 4,500 37,900' 4,500 37,900 4,500 37,900

100-KR-2 IRM Process 20,300 154,000 18,800 130,000 20,300 154,000 7,800 35,000 35,200 462,000

IRM Non-Process 3,000 16,000 3,000 16,000 3,000 16,000 2,000 11,000 7,000 33,000

Misc. Contaminated 200 2000, 200 2.000 200 2,000 200 1,000 300 3,000

PotentialMisc 0 0 0 0 4,900 42,000 1,400 5.000 7,600 134,000
.

Total 23.500 172,000 22,000 148,000 28,400 214,000 11,400 52,000 51,1oC. 632,000

SIS 260,900 647,600 260,900 647,600 260,900 647,900 260,900 647,900 260,900 647,900

100-KR-3 IRM Process 600 6,000 600 6,000 600 6,000 600 3,000 900 9,000

IRM Non-Pracess
ContaminatedMisc

0

148,000

0

177,000

0
76,000

0
93,000

0
148,000

0

177,000

0

112,000

0

132,000

0
188,000

0
237,000

.

Misc. Potential

Total

0

148,600

0

183,000

0

76,600

0

99,000

0
148,600

0

183,000

0

112,600

0
135,000

0
188,900

0
246,000

SIS 0 0 0 0 0 0 0 0 0 0

100-NR-1 IRM Process 309,700 470,000 164,200 278,000 309,700 470,000 227,200 274,000 397,300 861,000

IRM Non-Process 148,800 185,000 76,800 101,000 148,800 185,000 112,800 136,000 189,200 249,000

ContaminatedMisc 165,300 343,000 91,800 235.000 165,300 343,000 119,800 164,000 212,200 690,000
.
PotentialMisc 0 0 0 0 14,500 96,000 8,000 41,000 29,500 242,000

.

Total 623,800 998,000 332,800 614,000 638,300 1,094,000 467,800 615,000 828,200 2,042,000

SIS 23400 128,000 23,400 128,000 23,400 1 128,000 23,400 128,000 23,400 128,000
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Table 5-36. Summary of Remove/Dispose, RemovelTreatlDispose, and Capping Costs

by Operable Unit and Site Category. (Page 1 of 2)

Baseline Occasional Use Frequent Use Modified Frequent Use Complete Excavation

Operable Unit RD RTD RD RTD CAP RD RTD RD RTD RD RTD

100-HR-2 IRM Process 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0

IRM Non-Process 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0

Misc. Contaminated 14.0 18.0 14.0 18.0 21.8 14.0 19.0 7.0 11.0 39 43.0

Misc. Potential 0.0 0.0 0.0 0.0 9.3 3.5 4.9 2.4 3.8 8.7 10.0

Total 14.0 18.0 14.0 18.0 31.1 17.5 23.9 9.4 14.8 47.7 53.0

SIS 108.8 108.8 108.8 108.8 62.9 108.8 108.8 108.8 108.8 108.8 108.8

100-IU-2 IRM Process 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0 0 0.0

IRM Non-Process 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0

Misc. Contaminated 11.5 14.9 11.5 14.9 19.3 11.5 15.9 5.4 8.8 31.7 35.0

Misc. Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0

Total 1 L5 14.9 11.5 14.9 19.3 11.5 15.9 5.4 8.8 31.7 35.0

SIS 0.5 0.5 0.5 3.6 0.5 0.5 0.5 0.5 0.5 0.5

R-1 IRM Process 185.0 253.0 95.0 109.0 80.8 185.0 254.0 132.0 152.0 233 265.0

7

IRM Non-Process 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0

Misc. Contaminated 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0

Misc. Potential 0.0 0.0 0.0 0.0 0.0 0.0' 0.01 0.0 0.0 0 0.0

Total 185.0 253.0 95.0 109.0 80.8 185.0 254.0 132.0 152.0 233 265.0

SIS 27 2 7 2.7 2-7 88.8 2.7 2.71 2.7 2.7^ 2.7 2.7 1

100-KR-2 IRM Process 23.0 29.6 23.0 29.6 37.7 23.0 32.6 8.6 15.2 63.8 70.0

RM Non-Process 3.0 4.0 3.0 4.0 5.9 3.0 4.0 2.0 3 8.0 9.0

Misc. Contaminated 0.5 0.9 0.5 0.9 3.4 0.5 0.9
_0.4 _ _0.8

-
0.7 1.0

Misc. Potential 0.0 0.0 0.0 0.0 10.9 6.0 8.8 1.8 3.6 15.4 18.0

Total 26.5 34.5 26.5 34.5 57.9 32.5 46.3 12.8 22.6 38.91 9.0

SIS 156.5 156.6 156.5 156.5 88.0 156.5 156.5 156.5 156.5 156.5 156.5

100-KR-3 RM Process 1.5 2.7 1.5 2.7 10.2 1.5 2.7 1.2 2.4 2.1 3.0

IRM Non-Process 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0

Misc. Contaminated 62.0 85.0 32.0 37.0 29.5 62.0 85.0 45.0 52 78.0 89.0

Misc. Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0

Total 63.5 87.7 33.5 39.7 39.7 63.5 87.7 46.2 54.4 80.1 92.0

SIS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0

100-NR-1 RM Process 139.5 188.9 79.5 92.9 74.7 139.5 191.9 93.4 110.8 201.7 227.0

RM Non-Process 64.0 88.6 34.0 40.6 43.1 64.0 88.61 46.6 55.2 80.8 93.0

Misc. Contaminated 91.0 129.6 61.0 81.6 151.5 91.0 132.6 59.6 82.2 t38.8 162.0

Misc. Potential 0.0 0.0 0.0 0.0 38. 8 16.5 23.5 9.0 15 42.5 48.0

Total 294.5 407.1 174.5 215.1 308.1 311.0 436.6 208.6 263.2 463.8

_
30.0

SIS 14.1 14.1 14.1 14.1 87.3 14.1 14.1 14.1 14.1 14.1 14.1
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Table 5-36. Summary of Remove/Dispose, Remove/Treat/Dispose, and Capping Costs
by Operable Unit and Site Category. (Page 2 of 2)

Baseline Ocrasional Use Frequent Use Modied Frequent Use

1

Complete Escaelicn

OperableUnit RD RT RD RTD CAP RD j RTD RD1 RTD RD RTD

100-BC-1 IRM Process 136.0 1 185.8 76.0 89.8 1 82.7 1 136.0 18fi.8 95.8 173.6 188.4 214.0

IRM Non-Process 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Misc. Contaminated 17.5 24.3 17.5 24.3 45.6 17.5 25.3 9.8 16.6 43.9 50.0

Misc. Potential 0.0 0.0 17.0 00 35.6 16.0 22.6 8.6 14.2 41.8 1 470

Total 153.5 210.1 93.5 114.1 162.7 169.5 234.7 114.2 164.4 274.1 311.0

SIS 77.8 77.8 77.8 77.8 111.2 77.B j 77.8 77.8 77. 8 l 77. 8 1 77.8

100-BC-2 IRMPrccess 1.5 207 1.5 1 2.7 1 10.2 1.5 2.7 1.2 2.4 2.1 3.0

IRM Non-Prccess 0.5 0.9 0.5 0.9 3.4 0.5 0.9 0.4 0.8 0.7 1.0

Misc.Contaminated 1.0 1.8 1.0 1 8 1 6.8 1A 1.B j 0.0 1.6 1.4 1 2.0

Misc Potentizl 0.0 0.0 00 0.0 16.1 4.5 1 6.7 3.2 5.4 1 10.1 120

Total 3.0 5.4 3.0 5.4 1 36.5 7.5 12.1 5.6 1 10.2 14.3 13.0

515 155.4 1654 165.4 1 165.4 1 135.8 1654 1 165.4 1 1'5.4 165.4 1 1'5.4 1c54

100-DR-t RM Process 150.0 203.8 90.0 107.0 103.5 150.0 205 9 102.8 1 t24.fi 2274 257.0

IRMNon-Process C.5 0.9 0.5 0.9 3.4 1 0.5 09 04 0.6 0.7 1.0

MiscCon!a.minated 82 110.6 52.0 62.fi 61.3 82.0 713.6 51.6 1 64.2 133.8 1 151C

Misc.Potential 0.0 0.0

_

0.0 1 0.01 21.b 12.0 1 i7.6 }.6 72 32.8 L 38.0

Total 232.5 315.3 762.5 1 171.3 190.0 244.5 j 337.9 15d.4 j 19fi.8 394.7 4<-t0

SIS 48-1 j 48.1 4flt j 48.1 116.o j 48.1 1 48.1 1 48.1 1 4d.11 48-t j <3_1

1C0.DR-2 RMProcess I 0.51 0.9 0.5 0.9 3.4 0.5 CS 04 0.8 07 -.0

IRMNOn-Process j 0.5' OSI 05 O91 3.4 05 0.9 04 0.8 0.7 1.0

Misa Contaminated 7.51 10.7 7.5 10.71 22.Oj 7.51 10.71 5.2 841 18.11 2i 0

Misc.Potential 0.0 0.0 0.01 00 341 0.51 0.9 04 081 0.7 LO

Total o i= 125^ 851 12.5 32.2 9.0 1341 6.41 10.8 2021. 24 0

51S 14.9j 149j 14S 14.9 1 32.8r14.91 14.91 14.91 14.9 135'I 1:5

100.DR-3 IRMProcess 0.0 0.0 0.0 0.0 0.0 O.Oj 0.01 0.01 0.01 00 C0

IRM Non-Process j 00 OOj OGi O.Oi OAf n01 OCI 0.0 0.0 0,01 0.0

MiscCcnlaminatetl B.Oj 10.C^ 8.0 10.0 10.0 8.0 11.0 3.0 5.0 231i 25.0

Misc.POten6al 00 0.0 0.01 00 11.8 6.C 80 4.0 6.0 16.0 180

Total 8.0 10.0 8.0 10C 21.8 14.0, 190j 7.01 110 39.0 <:^

51S 171.71 171.7 171.71 171.71 87.81 171.71 171.71 171.71 171.7 171.7 1717

100-FR-1 IRM Pracess 4.0 7.2 4.01 7.2 57.8 8.5 15.3 6.8 13.61 11.91 17.0

IRM Non-Process 9.0 12.11 9.0 12.0 235 120 1. 16.0 8.0 12.0 32.0 36 0

MisaCOntamina!ed 300 36.0 30.01 36.0 24.6 30.0 42.0 6.0 12.0 90.0 S.0

MiscPotentizl 59.0 81.0 290 33.0 23.6 59.0 81.01 43.0 49.0 70.0 80.0

Total 102.0 136.2 72.0 88.2 129.6 109.5 154.3 63.8 86.61 203.9 229.0

SIS 2.7 2.7 2.7 27 37.2 2.7 27 2.7 2.7 2.7 2.7

100-FR-2 IRMProcess 5.0 6.01 5.0 6.01 4,11 5.01 7.01 1.0 2.0 15.01 16.0

IRMNCn-Process 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0

Misa. Contaminaled 1 1 . 5 14.9 1 1 . 5 1<.9 19.3 1 1 . 5 15.9 5.4 8.8 31.7 5.0

Misc. Potential 0.0 0.0 0.0j [.01 9.3 3.5 4.9 2.4 3.8 8.7 100

Total 16.5 20.9 16.5; 2C.9 32.7 20.0 27.81 8.8 165 55.4 610

SIS 99.81 99.8 99.81 95.51 67.6j 99.8 99.8j 99.8 j 99.B 99Bj 998

100-1-IR-1 IRMProcess 64.5 87.bj 34.5 39.9 31.1 64.5 88.9 44.4 51.8 05.7 97.0

RM Non-Proaess 3.0 4.0 5.91 3.0 4.0 20 3.0 8.0 9.0

Miso.COntaminated 16.5 20,9 15^5 20.9 234 15.5 22._ 6.4 10.8 <6.7j 51.0

Misc. Potential 0.0

V
00 6.8 1.0 1.8 0.8 1.6 1 4 2 0

Total 84.0 668 672j 850 1176I 536 672 t418 159.0

S15 29 1 27 273 2.9 2.9 2.9 1 0 2.9 2.9
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ATTACHMENT 6

DEVELOPMENT AND ANALYSIS OF REVISED
FREQUENT-USE SCENARIO
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ATTACHMENT 6
DEVELOPMENT AND ANALYSIS OF REVISED FREQUENT-USE SCENARIO

1.0 INTRODUCTION

A revised frequent-use scenario has been developed by the Tri-Parties. This attachment
to the sensitivity analysis defines the revised scenario and provides an assessment of how the
existing evaluation in the Process Document changes under the revised scenario.

The implementation of the revised frequent-use scenario is based on the outcome of the
Tri-Party Unit Managers meeting (February 22, 1995), in which the members described the
revised scenario. This scenario was formalized in an information sheet and delivered to the
Hanford Advisory Board following the meeting. A copy of the information sheet is included as
Exhibit A.

In the main text of the sensitivity analysis, a range of exposure scenarios are examined to
determine how the baseline evaluation in the Process Document would change under differing
exposure scenario assumptions. This attachment to the sensitivity analysis examines how the
baseline evaluation in the Process Document would change under the revised frequent-use
scenario introduced by the Tri-Parties.

This attachment to the sensitivity analysis contains the following additional sections:

Section 2.0 - Exposure Scenario Development
Section 3.0 - Summary of Technical Alternatives
Section 4.0 - Detailed Analysis of Technical Alternatives
Exhibit A - Tri-Party "100 Area Cleanup Information Sheet"
Exhibit B - Revised Input for the Summers Method Analytical Model
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2.0 EXPOSURE SCENARIO DEVELOPMENT

The 100 Area Cleanup Information Sheet that was recently presented to the Hanford

Advisory Board states that "In all instances the goal of the cleanup will be completed to a level

that will not preclude any future use due to Hanford contaminants." This statement was made in

the context of being a proposal for discussion by the public for interim action high priority liquid

waste disposal sites at the 100-BC-1, 100-DR-1, and 100-HR-1 Source Operable Units. The

details of how cleanup leyels would be implemented to meet this goal are provided below.

2.1 PROTECTION OF HUMAN HEALTH

Soils would be remediated to protect human health. The regulatory basis for human

health protection PRG are as follows:

State of Washington Model Toxics Control Act Method B for organic and inorganic

chemical constituents in soil to support unrestricted (residential) use.

Draft EPA and Nuclear Regulatory Commission proposed standard of 15 mrem/yr in
soils above background for radionuclides for human health.

The U.S. Environmental Protection Agency is proposing standards (40 CFR 196) for the

remediation of soil, groundwater, and surface water at sites contaminated with radioactive

material that will allow these sites to be released for public use. The proposed standard

will limit radiation doses from contaminated sites to 15 mrem/yr above natural
background levels for 1,000 years following cleanup. The 15 mrem/yr proposed standard
corresponds to an ICR of 3 x 10 °. based on the following assumptions:

The site would be used in the future for residential use

Residents are potentially exposed for 350 clays/year for 30 years
"All potential pathways" are considered in assessing exposure to future residents (the
exposure pathways are specified in the proposed rule, but are described in the
Background Information Document.

The 1,000 year time frame is intended to ensure that the standard accounts for decay of
radionuclides to isotopes that are more highly radioactive. The rationale for the 115

mrem/yr standard is that if falls within the range of other radiation protection standards
promulgated by EPA. Prior radiation protection standards correspond to increased cancer
risks of 10-Z to 10'.

The 15 mrem/yr standard is applicable to an entire site, including soils, structures, surface
water, and air. Cleanup standards for groundwater are considered separately from these
media. By limiting exposure levels to 15 mrem/yr above background, EPA

acknowledges that background varies from site to site. As a result, radionuclide

measurement techniques need to be able to distinguish site contamination from naturally-
occurring radionuclides. According to the proposed rule, EPA in conjunction with the
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U.S. Department of Energy and the Nuclear Regulatory Commission are developing
guidelines for background determination.

For the purpose of the FFS, the point of compliance for protection of human health is
assumed to be 4.5 m (15 ft) below the existing ground surface for inorganic and organic
contaminants (MTCA cleanup levels) and radionuclides (15 mrem). This is consistent with the
MTCA regulation summarized below.

"For soil cleanup levels based on human exposure via direct contact, the point of
compliance shall be established in the soils throughout the site from the ground surface to
fifteen feet below the ground surface. This represents a reasonable estimate of the depth
of soil that could be excavated and distributed at the soil surface as a result of site
development activities [WAC 173-340-740(6)(c)]."

2.2 PROTECTION OF ECOLOGICAL RECEPTORS

As described in the Process Document, the protection of ecological receptors is assumed
to be consistent with, and satisfied by, the protection of human health.

2.3 PROTECTION OF GROUNDWATER AND THE COLUMBIA RIVER

The protection of groundwater and the Columbia River has been considered under two
cases.

Protection of groundwater such that contaminants remaining in the soil after remediation
do not result in an impact to groundwater that could exceed Maximum Contaminant
Levels under the Safe Drinking Water Act. This applies to waste sites where groundwater
has not been impacted.

Protection of the Columbia River such that contaminants remaining in the soil after
remediation do not result in an impact to groundwater and, therefore, the Columbia River
that could exceed the Ambient Water Quality Criteria under the Clean Water Act for
consumption of fish. This applies to sites where groundwater has already been impacted.

Establishing the protection of the Columbia River PRG requires site-specific modeling.
The analysis of the revised frequent-use scenario is based on the first case (assumption
that groundwater has not been impacted). The modeling required to support the second
case (groundwater has been impacted) will be developed during remedial design.

The Summers Method analytical model was used in the Process Document and
Sensitivity Analysis to develop protection of groundwater PRG. Because these documents have
been produced and reviewed by the Tri-Parties, a number of modifications to the model input
parameters have been made. The revised model has been incorporated as part of the revised
frequent-use scenario. An explanation of how the model was revised is included as Exhibit B.
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2.4 PRELIMINARY REMEDIAL GOALS

The PRG for the revised frequent-use scenario are inherently waste site specific. The 15
mrem/yr dose above background is based on the cumulative contributions from individual
radionuclides. The mrem contribution from cesium may differ from site to site. The protection
of groundwater and the Columbia River PRG will also vary based on site-specific physical
features, analysis of past practice, and soil chemistry. For purposes of analysis presented in this
attachment, the PRG for the modified frequent-use scenario are assumed to be representative of

the revised frequent-use scenario because they are both based on residential type land surface use
and the use of the modified input parameters in the Summers Model lessens the influence of the
protection of groundwater criteria.
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3.0 SUMMARY OF TECHNICAL ALTERNATIVES

The alternatives developed in the current FFS were established by the screening
performed in the 100 Area Feasibility Study Phases I and 2 (DOE/RL 1993a). The phase 1 and
2 screening defined potentially applicable general response actions for 100 Area waste sites.
This screening was performed before the recent LFI and QRA efforts, which provide additional
data to further assess the applicability of these general response actions.

In the Process Document, alternatives consistent with the following general response
actions were developed:

- No Action
• Institutional Controls
• Containment
• Removal/Disposal
• In Situ Treatment
• Removal/TreatmentlDisposal.

Initial consideration was given to the alternatives to ensure that the actions would provide
adequate protection under the given land-use scenario. It was determined that the alternatives, as
developed, would allow protection under an occasional-use scenario. The alternatives were
subjected to an additional site-specific applicability screening. For instance, it was established
that the in situ vitrification (ISV) technology could only effectively contain contamination to a
depth of 5.7 m(19 ft) below the ground surface. Therefore, the ISV Alternative was not
analyzed in the detailed analysis for sites with contamination at a depth of greater than 5.7 m(19
ft). As stated in the NCP section 300.430(e)(9)(i), the detailed analysis shall be conducted on the
limited number of alternatives that represent viable approaches to remedial action after
evaluation in the screening stage. The detailed analysis documented in the Process Document
evaluates the viable alternatives against the nine CERCLA evaluation criteria.

Because the revised frequent-use scenario has been established, the effectiveness of the
viable alternatives must be considered again. Because the new scenario is based on cleanup that
does not preclude any future use, remedial action that limits access or land use would not be
compatible with the new scenario. In Situ Treatment Alternatives (e.g., ISV and grouting), as
well as containment, are no longer considered viable alternatives because they preclude some
types of future use. Additionally, the Institutional Controls Alternative was not evaluated in
detail in the Process Document because it was not considered applicable for any of the waste site
groups. Therefore, the only alternatives evaluated in detail are No Action, RD and RTD.
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4.0 DETAILED ANALYSIS OF TECHNICAL ALTERNATIVES

Section 5.0 of the Process Document presents a detailed analysis of the candidate
remedial alternatives with respect to seven of nine CERCLA evaluation criteria. The seven
criteria evaluated include the following:

Overall protection of human health and the environment
Compliance with ARAR

• Long-term effectiveness and permanence

• Reduction of toxicity, mobility, and volume through treatment
• Short-term effectiveness
• Implementibility
• Cost.

The two remaining criteria, state acceptance and community acceptance, will be
considered after regulatory and public comment on the proposed plan and FFS documents.

An evaluation of the viable alternatives, for the revised frequent-use scenario is described
in the following sections. The alternatives are examined against the CERCLA criteria by
evaluating those elements of remedial action that are significantly impacted by a change in
exposure scenario.

The potential cultural and ecological resource impacts discussed in the Process Document
and the Sensitivity Analysis were reviewed for applicability to the revised frequent-use scenario
described in this attachment to the Sensitivity Analysis. These reviews identified that a change
from an occasional-use scenario to a frequent-use scenario would result in an incremental change
in excavation area and volume and this incremental change could potentially impact cultural and
ecological resources. Other secondary factors, such as noise and utilities, could also change but
are short-term and of a minor nature compared to the cultural and ecological potential impacts.
The revised frequent-use scenario integrates various remediation goals (i.e., protection of human
health, groundwater, and the Columbia River) that were included in the different exposure
scenarios analyzed in the Sensitivity Analysis. This new concept does not introduce any new
issues that have not been discussed in the Process Document and Sensitivity Analysis.

4.1 EVALUATION OF CRITICAL PARAMETERS

The critical parameters include EV, CV, duration of remedial action, percent of material
that is treatable, and cost. The reason these parameters are significantly impacted by a change in
exposure scenario is primarily because of their relationship to PRG.
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The modified frequent-use scenario evaluated in the Sensitivity Analysis is considered
appropriate to estimate the relative volumes, costs, and durations for the revised frequent-use
scenario. The modified frequent-use scenario considers frequent-use of the first 4.5 m (15 R) of

soil and is based on a target risk of I x 10-b for radionuclides and inorganic and organic

contaminants. This approach is generally consistent with MTCA values for nonradionuclides.

The I x 10-6 target risk for radionuclides is more conservative than the 15 mrem values that are
estimated to be comparable to a I x 10-0 risk.

The modified frequent-use scenario does not consider contamination below 4.5 m (15 ft)
at all vadose zone depths. However, the new scenario does consider contaminants at depth; the
protection of groundwater is addressed through the application of the revised Summers model. A
preliminary assessment was conducted to determine how the revised model changed excavation

depths at the four representative sites. The results indicate that the application of the revised

summers model would not drive the excavation (at the four representative sites) deeper than 4.5
m (15 ft). Therefore, the volumes and costs of the modified frequent-use scenario are used as
substitutes for the revised frequent-use scenario. The following analysis is based on this
substitution.

The critical parameters are contaminated and excavated volume, duration, percent
treatable, and cost. Each parameter is discussed in the context of comparing the revised
frequent-use scenario with the baseline scenario.

4.1.1 Contaminated and Excavated Volume

The CV is the quantity of material that must be addressed by the remedial action. The
revised frequent-use scenario results in a 26% decrease in volume relative to the baseline
scenario. The EV is the quantity of material that must be handled to complete the remedial
action. The revised frequent-use scenario represents a 41% decrease in volume relative to the
baseline scenario.

4.1.2 Duration

Duration is the amount of time required to complete the remedial action. This is an
important parameter when considering short-term risks to workers from industrial hazards and
exposure to contaminants. The revised frequent-use scenario potentially results in a decrease in
remedial action duration.

4.1.3 Percent Treatable

Percent treatable is the percentage of the contaminated material that can be treated by soil
washing. The percentage represents the effectiveness of the treatment alternative under a given
exposure scenario. Without specific PRG, the effectiveness can not be quantified at this time;
however, as PRG become more stringent, the effectiveness (percent treatable) decreased.
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4.1.4 Cost

The costs associated with the revised frequent-use scenario cannot be calculated directly
because the PRG are not available. Revised scenario costs have been estimated by comparing
the modified frequent-use costs to the FFS. The revised scenario costs for the RD and RTD
Alternatives are estimated to be approximately 30 % less than the baseline scenario, as developed
from the 100 area-wide estimate costs presented in the sensitivity analysis.

4.1.5 Cultural Resources

The revised frequent-use scenario is anticipated to result in a decrease in volume of
excavated material compared to the volume of excavation in the Process Document. As a result,
the cultural resources concerns will either be of similar impacts as previously described or will
be less of an impact. The No Action Alternative will remain the same as evaluated before in that
cultural resources will not be disturbed but with the contamination left in place, what cultural
resources exist at the site will remain with the contaminated material. The frequent-use scenario
is incompatible with the CAP and in-situ treatment Alternatives. The RD and RTD Alternatives
require an equal amount of volume to be disturbed but with the RTD Alternative more area
would be required for treatment activities.

4.1.6 Ecological Resources

The footprint of the revised frequent-use scenario is anticipated to be equal to or smaller
than the footprint estimated in the Process Document. Therefore, the assessment performed in
the Process Document and Sensitivity Analysis is applicable to the revised frequent-use scenario.
The No Action Alternative will not disturb additional ecological resources but the No Action
Alternative and the CAP and In Situ Treatment Alternatives will not make the land available for
future uses. As a result RD and RTD are the options to be considered with respect to long term
benefits. The RTD Alternative would potentially impact a larger surface area due to the
additional staging areas required for treatment equipment as well as material stockpiling,
segregation, and handling.

4.2 IMPACT ON THE EVALUATION OF THE CERCLA CRITERIA

This section identifies the impacts of changing the exposure scenario on the evaluation of
the CERCLA criteria, as presented in the Process Document. The impacts are assessed for only
those alternatives considered viable under the new scenario. The viable alternatives are No
Action, RD, and RTD.

4.2.1 Overall Protection of Human Health and the Environment

As with the other exposure scenarios, the No Action Alternative would not be protective
of human health and the environment because contamination remains at the site. The RD and
RTD Alternatives would provide overall protection of human health and the environment at
completion of the remedial action based on contaminant removal.
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4.2.2 Compliance with ARAR

As with the other exposure scenarios, the No Action Alternative would not meet all of the
applicable or relevant and appropriate requirements identified for remediation of the waste sites.

The RD and RTD Alternatives would comply with ARAR.

4.2.3 Long-Term Effectiveness and Permanence

The No Action Alternative would not be effective over the long term since the threat to
human health and the environment is not adequately mitigated. The RD and RTD Alternatives
would be effective over the long term because contamination is removed from the waste site and
placed in an engineered disposal facility for long-term management.

4.2.4 Reduction of Toxicity, Mobility, and Volume through Treatment

The No Action Alternative would not provide reduction of toxicity, mobility, or volume.
The RD and RTD Alternatives both continue to provide some reduction in mobility by placing
the contaminated material in an engineered disposal facility for long-term management. The
RTD Alternative includes the most significant level of treatment and may reduce the volume of
contaminated material requiring disposal.

4.2.5 Short-Term Effectiveness

The No Action Alternative would not result in adverse impacts to workers during
implementation because No Actions would be performed; however, the existing threats to human
health and the environment would remain. The RTD Alternative would result in risk to workers
from the treatment process and require more time to implement. The RD Alternative would
require less time to implement than the RTD Alternative and present less short-term risk to
workers.

4.2.6 Implementibility

The RD Alternative is fully implementable for each exposure scenario. The technology is
proven, established, and readily implementable. The RTD Alternative is impacted by the
performance limitations of technologies, such as soil washing. As PRG become more stringent,
the ability of soil washing to treat contaminants decreases, rendering the RTD Alternative less
implementable. The amount of soil that can be treated is the best indicator of the
Implementibility of soil washing. The No Action Alternative would be easy to implement
because No Actions would be required; however, the potential threats posed by the waste site
would remain.
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4.2.7 Cost

Section 4.1.4 establishes cost adjustment factors based on the results of the sensitivity
analysis. These factors can be applied to the current cost estimates in the FFS to ascertain a new
cost estimate suitable to compare alternatives under the revised frequent-use scenario.
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EXHIBIT A.

DA6-14



DOE/RL-94-61
Rev. 0

February 22, 1995

To: Hanford Advisory Board
From: Tri-Party Agencies
RE: 100 Area Clean Up Information Sheet

The information below concerns the cleanup activities in the 100 Area. This information is being
faxed to foster discussions during Thursday afternoon's 100 Area discussion. There are two
pages to this fax.

Over the last several months, the agencies have been working to develop cleanup plans
(i.e., proposed plans) for the first three operable units in the 100 Area. These units are 100-BC-1,
100-DR-1, and 100-HR-1. The proposed plans will focus on the radioactive liquid waste
disposal sites, such as cribs, trenches, and retention basins. The solid waste burial grounds and
septic tanks associated with these areas will be covered in subsequent plans.

There are approximately 30 waste sites that will be addressed in these plans. In earlier
discussions with the board the agencies shared that the preferred alternative for the 100 Area as a
remove and dispose option. The discussions have focused on issues such as cleanup levels,
timing for the cleanup, how reactor removal influences cleanup decision, and early cleanup.

The agencies have agreed on cleanup levels for these waste sites. The State of Washington
Model Toxic Control Act (MTCA) will be used to generate chemical/metals cleanup levels. The
agencies are considering the use of the proposed EPA and NRC standard of 15 mrem above
background for the radioactive component cleanup standard; this equates to a 10' cleanup level
under CERCLA. This also is consistent with EPA risk assessment methodology and the Hanford
Risk Assessment Methodology. For sites that have impacted groundwater, the Freshwater
Quality Criteria standards for protection of the Columbia River will be used to establish cleanup
levels. In sites that have not impacted groundwater, the chemical specific Maximum
Contaminant Levels under the Safe Drinking Water Act will be used.

In regard to the timing of clean up, the agencies believe that a phased approach should be used.
Sites will be prioritized by size and location during the remedial design phase with an emphasis
on sites that have impacted groundwater. The remedial emphasis on sites that have impacted
groundwater. The remedial design phase occurs after the record of decision has been issued.
Those sites that are in close proximity (50 in has been discussed) of the reactor are proposed to
be deferred for cleanup until such time that the reactors are removed.

Removal of contaminants at deep sites will be determined on a case-by-case basis. Where
appropriate, decay of radionuclides will be evaluated and balanced against protection of human
health and the environment, costs, sizing of the ERDF, worker safety, disturbance of
environmental and cultural resources, the use of institutional controls, and long-term monitoring
considerations. In all instances the goal of the clean up will be completed to a level that will not
preclude any future use because of Hanford Site contaminants.
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The three agencies have been working with the Department of Energy Headquarters on a new
project called the Streamline Approach for Environmental Restoration (SAFER). This approach
combines the data quality objective method with the observational approach. The agencies plan
on using this process to do remedial design and remedial action planning to begin remedial
action at several key sites in the 100-BC area this summer. The three agencies will be involved
in up front planning for this project and will keep the board and affected Indian Tribes apprised
of the progress of this project.

The schedule for the first three cleanup plans is to have the proposed plans ready for the board at
the April meeting. The agencies expect to begin public comment by mid-April with record of
decision being issued this summer.
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EXHIBIT B

REVISIONS TO THE SUMMERS METHOD ANALYTICAL MODEL
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This exhibit is a summary of revisions to the Summers model presented in the 100 Area
Focused Feasibility Study for estimating contaminant concentrations in soil that are protective of
groundwater protection values. The only changes made in this version of the model are:

Use of a recharge rate to groundwater that better reflects hydrological conditions at the
Hanford Site; and

Reevaluation of soil/water distribution coefficients (Kd) for inorganic constituents.

Review of available literature indicated that Kd values for 11 contaminants should be
revised. All other parameters have remained unchanged from the version of the model originally
published in the Focused Feasibility Study.

The recharge rate to groundwater originally used in the Summers model (10 cm/year) is
too conservative compared to other values typically observed at the Hanford Site. The value
used in the revised model (0.2 cm/year) is based on the results of long-term lysimeter studies
performed at the Hanford Site (Routson, R.C. and V.G. Johnson. 1990. Recharge Estimations
for the Hanford Site 200 Areas Plateau. Northwest Science. 64(3): 150-158).

The revised protection of groundwater PRG is summarized in the attached table.
Documentation of the revised modeling assumptions and calculations is also attached.
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PRGs Protective of Groundwater Quality

Values Originally in

FFS

Values Based on Revised

Summers Model
Units

Am-241 31 3,756 pCVg

C-14 18 2,320 pCi/g

Cs-134 517 62,600 pCi/g

Cs-137 775 93,900 pCi/g

Co-60 1,292 156,500 pCi/g

Eu-152 20,667 2,504,000 pCi/g

Eu-154 20,667 2,504,000 pCi/g

Eu-155 103,000 12,520,000 pCi/g

H-3 517 66,282 pCi/g

K-40 145 17,528 pCi/g

Na-22 207 25,040 pCi/g

Ni-63 46,500 5,634,000 pCi/g

Pu-238 5 5,008 pCi/g

Pu-239/240 4 3,756 pCi/g

Ra-226 0.03 6,260 pCi/g

Sr-90 129 15,650 pCi/g

Tc-99 26 3,314 pCi/g

Th-228 0.1 50,080 pCi/g

Th-232 0.01 6,260 pCi/g

U-234 5 626 pCi/g

U-235 6 751 pCi/g

U-238 6 751 pCi/g

Antimony 0.002 5 ug/g

Arsenic 0.01 94 ug/g

Barium 258 15,650 ug/g

Cadmium 1 94 ug/g

Chromium 0.03 12,520 ug/g

Lead 8 282 ug/g

Manganese 13 1,565 ug/g

Mercury 0.3 38 ug/g

Zinc 775 93,900 ug/g

Aroclor 1260 1 166 ug/g

Benzo(a)pyrene 6 689 ug/g

Chrysene 0.01 25 ug/g

Pentachlorophenol 0.3 33 ug/g

ug/g = mg/kg
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Revised Summers Model Calculations
February 21, 1995

Objective

Estimate the concentrations of constituents in vadose zone which will elevate
groundwater concentrations above allowable levels. The following presents revisions to the
original April 1994 model, which is presented in the Process Document.

Method

Allowable constituent concentrations are calculated using the Summers Model, which is
rearranged to solve for concentration in soil from concentration in groundwater. The rearranged
model is presented below:

C
CB,. (QP IQg„) - Qa, C,

= -
P /1

LP

where

C. = Allowable concentration in groundwater (pCi/L or ug/L)
QP = Volumetric flow rate to groundwater (ft'/day); calculated as AP x q
AP = Horizontal area of contamination (ftz)
q = Recharge rate (ft/day)

QgW = Groundwater flow rate (ft3/day); calculated as V x h x w
V = Darcy velocity in groundwater (ft/day); calculated as K x i
K = Hydraulic conductivity of aquifer (ft/day)
i = Hydraulic gradient in aquifer (ft/ft)
h = Thickness of zone of mixing in aquifer (ft)
w = Width of zone of mixing in aquifer (site width) (ft)
C; = Initial concentration in groundwater (assumed to be zero) (pCi/L or mg/L)

Concentration in soil is calculated from C. (leachate concentration) as follows:

C, = KaCP

where

Cs = Concentration in soil (pCi/g or ug/g)

CP = Concentration in leachate (pCi/mL or ug/mL)
Kd = Distribution coefficient (mL/g)
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For contaminants where the K. value is zero, concentrations in soil are calculated as follows:

C^ 3

CP^ Md^

where

m = volumetric moisture content (unitless)
d = dry soil density (g/mL)

Distribution coefficients for radionuclides and inorganics are estimated from a review of the

literature (attached). Distribution coefficients for organics are estimated as follows:

Ka . K.^,

where

Ka = Soil organic carbon constant (mL/g)

fa = Fraction of organic carbon in soil

K. values were unchanged from the FFS. The value for fa was assumed to be 0.1 percent

(fa = 0.001), which was unchanged from the FFS.

Parameters

PARAMETER SYMBOL VALUE SOURCE

Allowable concentration in Ce,, Contaminant Maximum Contaminant Limits (MCL) for
groundwater specific nonradioactive contaminants; Derived

Concentration Guides (DCG) for radionuclides

Volumetric flow to Qp 11.5 ft'/day A. x q; Ap = 640,000 ft2 (see below),

groundwater q = 1.8 x 10' ft/day ( see below)

Horizontal area of Ao 640,000 ft2 Assumed surface area of 116-C-5 retention

contamination basin, based on dimensions of 800 x 800 ft

Recharge rate q 1.8 x 10 ` Varies from site to site. Assumed value of 0.2
ft/day cm/yr (Routson and Johnson 1990)

Groundwater flow rate Qs,,, 7,200 ft'/day V x h x w; V= 0.3 fdday (see below); h = 30 ft
(see below); w = 800 ft ( see below)

Darcy velocity in groundwater V 0.3 ft/day K x i; K = 100 ft/day ( see below); i = 0.003
ft/ft (see below)

Hydraulic conductivity of the K 100 ft/day Hydraulic conductivity of the Ringold

aquifer Formation (DOE-RL 1993b)
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PARAMETER SYMBOI. VALUE SOURCE

Hydraulic gradient of the i 0.003 ft/ft DOE-RL, 1993b
aquifer

Thickness of the mixing zone h 30 ft N Area Report
in the aquifer

Width of the mixing zone w 800 ft Assumed to be the site width (value for 116-C-5
retention basin)

Volumetric moisture content m 0.09 Soil moistures average 5 (w/w) or 9% by
volume (DOE-RL 1994)

Dry soil density d 1.7 g/mL Based on value of -l 101b/ft'
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DOE-RL, 1993a, 100 Area Feasibility Study Phases 1 and 2, DOE/RL-92-1 1, Draft B, U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1993b, Limited Field Investigation Reportfor the 100-BC-5 Operable Unit,
DOE/RL-93-37, Draft A, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE-RL, 1994, 100 Area Excavation Treatability Study Report, DOE/RL-94-16, Decisional
Draft, U.S. Department of Energy, Richland Operations Office, Richiand, Washington.

EPA, 1986, Superfund Public Health Evaluation Manual, U.S. Environmental Protection
Agency.

Routson, R. C. and V. G. Johnson, 1990, Recharge Estimations for the Hanford Site 200 Areas
Plateau, Northwest Science, 64(3): 150-158.
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Distribution Coefficients
for Inorganic Contaminants in Soil

The distribution coefficient (Kd) is an empirical parameter that represents the tendency for

a chemical substance to adsorb to soil. Typically, it is measured in the laboratory as the ratio of
concentration in soil (C,) to concentration in water (Cw), at equilibrium, as shown below:

CKe a C.

The greater the extent of adsorption in soil, the greater the value of Kd.

Values for Kd can then be used in models to quantify the amount of contaminant in soil

that can leach to groundwater. The Kd values measured for an individual substance can vary
substantially based on differences in soil properties. For example, the range of Ka values for
plutonium and zinc measured in different soils can span four orders of magnitude (Dragun 1988;
Baes and Sharp 1983). The variables affecting Kd include the relative abundance of different
cations and anions in soil, soil pH, redox potential, cation exchange capacity, and organic matter
content (Dragun 1988; Barney 1978).

Ideally, the Kd value to be used to model leaching potential in Hanford Site soils should
be based on site-specific measurements. However, sole reliance on site-specific measurements
generally is not feasible. An alternate approach to developing Kd values for modeling is to (1)
identify the range of Kd values measured in Hanford Site soils, or under conditions similar to
those encountered in Hanford Site soils and (2) select a value that provides a conservatively
reasonable estimate of contaminant leaching to groundwater. These selected values then can be
used to develop preliminary remediation goals (PRG) in soil.

Methodology

Several studies have compiled Kd values for a variety of soil, sediment, and leachate
conditions at the Hanford Site. As discussed previously, these values generally span a range
depending upon soil and leachate (liquid waste stream) conditions. These conditions include
varying combinations in soils and leachate of.

High or low salt concentrations
High or low organic matter concentrations

Acid (low pH) or neutral/basic (moderate to high pH) conditions

The approach for selecting conservatively reasonable values for Kd involved evaluating the

characteristics of Hanford Site soils, and identifying the Kd value corresponding most closely to

those characteristics. The hierarchy of data used to select Kd values was to use Hanford-specific

data in preference to more general compilations of Kd values in the literature. The selected

values were compared with the range of general literature values. Finally, uncertainties in the

data were discussed to support the selected Kd value.
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Hanford Soil Characteristics

For purposes of selecting K. values from the literature, most Hanford Site soils are
characterized as low salt, low organic matter content with neutral to basic pH (Serne and Wood,
1990). Hanford Site soils typically are sandy with very little organic carbon content (Ames and
Serne 1991). Soil pH measured in 100 Area soils range from 6.5 to 7.66. Total organic carbon
concentrations range from 600 to 1,640 ppm (DOE-RL 1994).

Kd Data Sources

The principal sources of information on Hanford-specific Kd values consulted in this
analysis were Ames and Seme, 1991 and Serne and Wood, 1990. These references provided
information on most of the radionuclide and nonradioactive inorganic contaminants in soil in the
100 Area. Ames and Serrte (1991) provided ranges of Kd values for different waste stream
characteristics (high/low dissolved solids, high/low organic content, low/neutral to high pH);
these parameters being more variable than soil characteristics at the Hanford Site. Ames and
Serne also recommended conservative estimates of Kd values for use in modeling contaminant
leaching (WHC 1990). Ames and Seme (1991) recommended Kd values for each contaminant of
potential concern, except for C, As, Sb, Th, and Ra. Serne and Wood (1990) summarized
available information on Kd values, and identified changes in Kd values with changing conditions
in soil. These references did not reveal information on Kd values for thorium and arsenic.
Information on these two contaminants in soil was developed from the range of Kd values
compiled by Baes and Sharp (1983). Baes and Sharp presented ranges of Kd values for 222
agricultural soils and clays between pH 4.5 and 9. The Kd values presented in these sources are
summarized in Table 1.

Selected Kd Values

The Kd values selected for modeling contaminant concentrations leaching to groundwater
are summarized in Table 1. Uncertainties in the data for selected contaminants are discussed
below.

Cesium. Ames and Serne (1991) recommended a Kd of 50 from values ranging from 50 to
3,000. Baes and Sharp (1983) cite a range from 10 to 52,000, with a geometric mean of 1,100.
According to Serne and Wood (1990), the available data indicate that a minimum value of 200 is
reasonable for ambient conditions in soil at the Hanford Site (near neutral pH, low dissolved
solids concentrations and low organic matter content); the value of 200 was selected as a Kd for
cesium based on data evaluated by Serne and Wood (1990).

Plutonium. Ames and Serne (1991) recommended a K,, of 25, with a range from 100 to 2,000.
Baes and Sharp (1983) cite a range from 11 to 300,000, with a geometric mean of 1,800. Seme
and Wood (1990) cite studies in which plutonium sorption in a pH range from 4 to 8.5 was high,
with Ka> 1,980. Based on the available data, Setne and Wood (1990) recommended a range of
Kd values from -100 to 1,000 for ambient soil conditions at the Hanford Site. Data reviewed by
Serne and Wood appear to show similarities in the behavior of plutonium and americium in soil,
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while Ames and Seme recommend a Kd of 200 for americium. Based on this range of
information, a Kd of 200 was selected for plutonium.

Uranium. Ames and Seme (1991) recommend a Kd of 2 for uranium from a range from 2 to
2,000. Baes and Sharp (1983) cite a range from 10.5 to 4,400, with a geometric mean of 45.
Seme and Wood (1990) suggest that uranium would sorb poorly to soil under neutral and basic
conditions, and concluded that additional data were required to support a recommended Kd value.
Uranium has been detected in groundwater at 100 Area sites, suggesting that it has some
mobility in soil. While it is likely that K,, values are higher, a Kd of 2 was selected for modeling
contaminant leaching.

Thorium. There have been no estimates of Ka developed for thorium at the Hanford Site. The
range of literature values cited by Baes and Sharp (1983) is from 2,000 to 510,000. Values for
Kd at a pH of 8.15 in medium sands (40 - 130) and very fine sands (310 - 470) (Yu et al. 1993)
are likely to be appropriate for soil conditions at the Hanford Site. The higher Kd values appear
to be associated more with silty-clay soils (Ames and Rai 1978). The Kd values for thorium are
lower with low soil pH. A conservative estimate of 100 was selected as a Kd for thorium in
Hanford Site soils.

Radium. There have been no estimates of Kd developed for radium at the Hanford Site, and
there were no data cited in Baes and Sharp (1983). Yu et al. (1993) compiled data indicating Kd
values at acidic pHs (2 - 6) ranging from 0 to 60, and Ka values at neutral/basic pHs (7 - 7.7)
ranging from 100 to 2,400. Data summarized in Ames and Rai (1978) indicate Kd values at
neutral/basic pHs ranging from 214 to 354. A conservative estimate of 200 was selected as a Kd
for radium in Hanford Site soils.

Arsenic. There have been no estimates of Kd developed for arsenic at the Hanford Site. The
range of values cited in the literature are 1 to 8.3 for As III (geometric mean of 3.3) and 1.9 to 18
for As V (geometric mean of 6.7) (Baes and Sharp 1983). A value of 3 was selected as a Kd for
arsenic in Hanford Site soils.

Antimony. Estimates of Kd for antimony at the Hanford Site range from 0 to 40 (Ames and
Seme 1991). Studies of the soil chemistry and observed mobility of antimony-containing wastes
have resulted in Kd values ranging from <1 to >1,000 (Ames and Rai 1978). A value of I was
selected as a Kd for antimony in Hanford Site soils.

Chromium. The mobility of chromium in soil will vary greatly with valence. The Cr VI is
highly mobile in soil, and has been estimated to have a Kd of zero (Ames and Seme 1991).
However, Cr VI is readily reduced in soil to Cr III by the presence of ferrous ion and organic
matter. A minor amount of Cr III can be oxidized to Cr VI through the presence of manganese
oxides in soils and sediments (Thorton et al. 1994). A suggested Kd value for Cr III = 200
mL/g.
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Summary of Revised Kd Values for Summers Model Used in 100 Area FFS
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Summers Model Parameters

SonUKEeS

PnymeterDeacri tion Type Units Sy mbol Value

Allowable Concentration in

Groundwater
Input - see
Sheet I

pCi/L or

ug(L Cif,

Volume7ic Flow to Groundwater

Calculated -

do not input ft'3/da y 575.27056

Groundwater Flow Rate

Calculated -

do not input tl^3/da 7200

DisnibmionCaefficient

Input - see

Sheetl mIJ K d

VolumetricMoistureContent In ut in 0.09

Dry Soil Density Inpu t d 17

Calculation o

Volumetnc Flow to Site Area
Groundwater (A.p • q) A)- ft^2 640000

Rechargerate

( )-R/da 8.99E-04

Calculation of Hydraulic
GroundweterFlow conductivity
Rate(K'i•h•w) ft/day 100

gradient (i) -

fl/ft 0.003
Mixing zone

thiclmess (h) -

it 30

Mixing zone

width (w) - ft 800
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Contaminant Data Summary

Contaminants of

Potential

Concern

Groundwater Protection Standards
Distribution

Coefficients

Value Units Source (mL/g)

Am-241 30 pCi/L DCG 200

C-14 70000 pCi/L DCG 0

Cs-134 2000 pCi/L DCG 50

Cs-137 3000 pCi/L DCG 50

Co-60 5000 pCi/L DCG 50

Eu-152 20000 pCi/L DCG 200

Eu-154 20000 pCi/L DCG 200

Eu-155 100000 pCi/L DCG 200

H-3 2000000 pCi/L DCG 0

K-40 7000 pCi/L DCG 4

Na-22 10000 pCi/L DCG 4

Ni-63 300000 pCi/L DCG 30

Pu-238 40 pCi/L DCG 200

Pu-239/240 30 pCi/L DCG 200

Ra-226 100 pCi/L DCG 100

Sr-90 1000 pCi/L DCG 25

Tc-99 100000 pCi/L DCG 0

Th-228 400 pCi/L DCG 200

Th-232 50 pCi/L DCG 200

U-234 500 pCi/L DCG 2

U-235 600 pCi/L DCG 2

U-238 600 pCi/L DCG 2

Antimony 6 ug/L MCL 1.4

Arsenic 50 ug/L MCL 3

Barium 1000 ug/L MCL 25

Cadmium 5 ug/L MCL 30

Chromium 100 ug/L MCL 200

Lead 15 ug/L MCL 30

Manganese 50 ug/L MCL 50

Mercury 2 ug/L MCL 30

Zinc 5000 ug/L MCL 30

Aroclor 1260 0.5 ug/L MCL 530

Benzo(a)pyrene 0.2 ug/L MCL 5500

Chrysene 0.2 ug/L MCL 200

Pentachlorophen 1 ug/L MCL 53
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Contaminant

Contaminant

Leachate

Concentration

(C-P)

Units

Leachate

Concentration

(C-P)

Units

Soil

Concentration

(C_s)

Units

Am-241 4.05E+02 pCi/L 0.4054755 pCi/mL 81 pCi/g
C-14 9.46E+05 pCi/L 946.1095 pCi/mL 50 pCi/g
Cs-134 2.70E+04 pCi/L 27.0317 pCi/mL 1,352 pCi/g
Cs-137 4.05E+04 pCi/L 40.54755 pCi/mL 2,027 pCi/g
Co-60 6.76E+04 pCi/L 67.57925 pCi/mL 3,379 pCi/g
Eu-152 2.70E+05 pCi/L 270.317 pCi/mL 54,063 pCi/g
Eu-154 2.70E+05 pCi/L 270.317 pCi/mL 54,063 pCi/g
Eu-155 1.35E+06 pCi/L 1351.585 pCi/mL 270,317 pCi/g
H-3 2.70E+07 pCi/L 27031.7 pCi/mL 1,431 pCi/g
K-40 9.46E+04 pCi/L 94.61095 pCi/mL 378 pCi/g
Na-22 1.35E+05 pCi/L 135.1585 pCi/mL 541 pCi/g
Ni-63 4.05E+06 pCi/L 4054.755 pCi/mL 121,643 pCi/g
Pu-238 5.41E+02 pCi/L 0.540634 pCi/mL 108 pCi/g
Pu-239/240 4.OSE+02 pCi/L 0.4054755 pCi/mL 81 pCi/g
Ra-226 1.35E+03 pCi/L 1.351585 pCi/mL 135 pCi/g
Sr-90 1.35E+04 pCi/L 13.51585 pCi/mL 338 pCi/g
Tc-99 1.35E+06 pCi/L 1351.585 pCi/mL 72 pCi/g
Th-228 5.41E+03 pCi/L 5.40634 pCi/mL 1,081 pCi/g
Th-232 6.76E+02 pCi/L 0.6757925 pCi/mL 135 pCi/g
U-234 6.76E+03 pCi/L 6.757925 pCi/mL 14 pCi/g
U-235 8.I1E+03 pCi/LL 8.10951 pCi/mL 16 pCi/g
U-238 8.11E+03 pCi/L 8.10951 pCi/mL 16 pCi/g
Antimony 8.11E+01 ug/L 0.0810951 ug/mL 0.11 ug/g
Arsenic 6.76E+02 ug/L 0.6757925 ug/mL 2 ug/g
Barium 1.35E+04 ug/L 13.51585 ug/mL 338 ug/g
Cadmium 6.76E+01 ug/L 0.06757925 ug/mL 2 ug/g
Chromium 1.35E+03 ug/L 1.351585 ug/mL 270 ug/g
Lead 2.03E+02 ug/L 0.20273775 ug/mL 6 ug/g
Manganese 6.76E+02 ug/L 0.6757925 ug/mL 34 ug/g
Mercury 2.70E+01 ug/L 0.0270317 ug/mL I ug/g
Zinc 6.76E+04 ug/L 67.57925 ug/mL 2,027 ug/g
Aroclor 1260 6.76E+00 ug/L 0.006757925 ug/mL 4 ug/g
Benzo(a)pyrene 2.70E+00 ug/L 0.00270317 ug/mL 15 ug/g
Chrysene 2.70E+00 ugfL 0.00270317 ug/mL 1 ug/g
Pentachlorophenol 1.35E+01 ug/L 0.01351585 ug/mL 1 ug/g
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ACRONYMS

ARAR applicable or relevant and appropriate requirements
ARCL allowable residual contamination levels
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of

1980
CFR Code of Federal Regulations
COPC contaminants of potential concern
EPA U.S. Environmental Protection Agency
FFS focused feasibility study
NEPA National Environmental Policy Act
RCRA Resource Conservation and Recovery Act of 1976
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1.0 INTRODUCTION

The objective of this operable unit-specific focused feasibility study (FFS) is to
provide decision makers with sufficient information to allow appropriate and timely selection
of interim remedial measures for sites associated with the 100-HR-1 Operable Unit. As
discussed in the main text, certain inherent assumptions are required to establish "appropriate
and timely" interim remedial measures. The assumptions and qualifiers outlined in the main
text have been followed in the work being performed in this appendix. The plug-in approach
is used in this appendix and is based on the same land use and groundwater use scenario as
used in the Process Document. The Sensitivity Analysis is then used as a basis to discuss
changes to the detailed investigation because of other land use and/or groundwater use
scenarios.

The Process Document and this operable unit-specific FFS are based on an exposure
scenario that includes occasional use of the land and frequent use of the groundwater. The
Sensitivity Analysis (Appendix D) has been developed to show the impacts of additional
exposure scenarios. The interim remedial measure candidate waste sites are determined in
the limited field investigation (DOE-RL 1993b). Site profiles are developed for each of these
waste sites. The site profiles are used in the application of the plug-in approach. The waste
site either plugs into the analysis of the alternatives for the group, or deviations from the
developed group alternatives are described and documented. A summary of the FFS results
for the 100-HR-1 interim remedial measure candidate waste sites is as follows:

• None of the waste sites require additional alternative development.

• Three of the waste sites directly plug into the waste site group alternative
(132-H-1, 132-H-2, and 132-H-3). The site-specific detailed analysis is
conducted referencing the waste site group analysis as appropriate. A waste
site detailed analysis summary is presented in Table E5-1.

• A comparative analysis of Remedial Alternatives is presented for each waste
s ite.

1.1 PURPOSE AND SCOPE

The scope of this document is limited to 100-HR-1 Operable Unit interim remedial
measure candidate sites as determined in the limited field investigation. Impacted
groundwater beneath the 100-H Area shall be addressed in the 100-HR-3 FFS report. In
addition, low priority waste sites and potentially impacted river sediments near the 100 Area
are not considered candidates for interim remedial measures; they are being addressed under
the remedial field investigation/corrective measures study pathway of the Hanford Past
Practice Strategy (DOE-RL 1991). The decision to limit the scope of the FFS is documented
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and justified in the work plan, limited field investigation, qualitative risk assessment, and the

100 Area feasibility study Phase I and II (DOE-RL 1993a).

This report presents the following:

• The 100-HR-1 Operable llnit individual waste site information (Section 2.0)

• The development of individual site profiles (Section 2.0)

• The identification of representative groups for individual waste sites and a
comparison against the applicability criteria and identification of appropriate
enhancements for the alternatives (Section 3.0)

• A discussion of the deviations and/or enhancements of an alternative and
additional alternative development, as needed (Section 4.0).

• The detailed analyses for waste sites which deviate from the representative
group alternatives (Section 5.0).

• The comparative analysis for all individual waste sites using the Process
Document baseline scenario (Section 6.0).

• A discussion of the modifications to the baseline scenario due to the results of
the Sensitivity Analysis (Section 7.0)

• A comparative analysis for all individual waste sites using the revised scenario
as developed in the Sensitivity Analysis (Section 7.0), if applicable.

1.2 INCORPORATION OF NATIONAL ENVIRONMENTAL POLICY ACT
VALUES

In accordance with DOE Order 5400.4 and Chapter 10 of the Code of Federal

Regulations (CFR) Part 1021, the considerations (values) of the National Environmental

Policy Act of 1969 (NEPA) must be incorporated in the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) process. The NEPA values are
incorporated in the Process Document (Section 3.3).

The NEPA values, such as description of the affected environment (including

meteorology, hydrology, geology, ecological resources, and land use), applicable laws and
guidelines, short-term and long-term impacts on human health and the environment, and cost
are included to a limited degree within a typical CERCLA feasibility study. Other NEPA
values not normally addressed in CERCLA feasibility study, such as socio-economic impacts,
cultural resources, and transportation impacts, have been evaluated in the Process Document.

The NEPA impacts that are specific to the 100-HR-1 Operable Unit and a detailed
analysis of alternatives are addressed in Section 5.0 of this document.
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2.0 WASTE SITE INFORMATION

2.1 OPERABLE UNIT BACKGROUND

The 100 Area at the Hanford Site is located in Benton County along the southern
banks of the Columbia River, in the north central part of the site (Figure E2-1). The
100-HR-1 Operable Unit comprises the northeast portion of the 100-H Area and is located
immediately adjacent to the Columbia River shoreline. The 100-HR-1 Operable Unit
encompasses approximately 0.4 km2 (0. 16 miZ) of the 100-H Area. It lies primarily within
the northeast quadrant of Section 18, Township 14N, Range 27E.

The 100-HR-1 Operable Unit is one of three operable units associated with the
100-H Area at the Hanford Site. The 100-HR-1 and 100-HR-2 are source operable units that
address liquid effluent disposal sites, solid waste burial grounds, and their underlying vadose
zone. The 100-HR-1 Operable Unit contains waste units associated with the disposal of
liquid wastes and cooling water during operation of the H Reactor. The 100-HR-1 Operable
Unit contains most of the sites in the 100-H Area that were involved in plutonium
production, including the 100-H Reactor and its cooling system. The 100-HR-2 Operable
Unit contains primarily solid waste burial grounds. The 100-HR-3 Groundwater Operable
Unit addresses contamination that has migrated to the groundwater from both of the
100-H Area source operable units, and from the source operable units in the 100-D/DR Area
approximately 3.5 km (2 mi) southwest of the 100-H Area.

The 100-H Reactor was the sixth Hanford reactor built to manufacture plutonium
during World War II. Fuel elements for the reactor were assembled in the 300 Area, and
the plutonium-enriched fuel produced by the reactor was processed in the 200 Area. The
100-H Reactor operated from 1945 to 1965, when it was retired. After the reactor was
retired, decontamination and decommissioning activities were initiated to minimize the
potential spread of radioactive and other potential contaminants. This process is ongoing,
although most of the structures in the 100-H Area have been demolished.

Since the preparation of the 100 Area Feasibility Study Phases I and 2
(DOE-RL 1993a), additional data relevant to this FFS have been collected in both the
100 Area in general, and in the 100-HR-1 Operable Unit specifically. An LFI and QRA
were performed for the 100-HR-1 Operable Unit (DOE-RL 1993b, WHC 1993). In addition,
aggregate area studies were conducted to evaluate cultural and ecological resources within the
100 Area.

2.2 100 AREA AGGREGATE STUDIES

Hanford Site studies and studies within the 100 Area, such as the Hanford Site
Background studies, provide integrated analyses of selected issues on a scale larger than the
operable unit. The 100 Area groundwater operable unit work plans (e.g., DOE-RL 1992a,
1992c, and 1992d [the work plans for HR-3, FR-3, and KR-4)) provide information common
to the 100 Area, covering topics such as river impacts, shoreline ecology, and cultural

E2-1



DOE/RL-94-61
Rev. 0

resources. The 100-H Area source and groundwater operable unit work plans provide detail
on the physical setting within the 100-H Area, such as land form, geology, groundwater,
surface water, meteorology, natural resources, and human resources (e.g., DOE-RL 1992a
and 1992b). Studies that are applicable to this 100 Area source operable unit FFS are
summarized in the following subsections.

2.2.1 Hanford Site Background Study

The characterization of the natural chemical composition of Hanford Site soils is
presented in Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes
(DOE-RL 1993c). The background values for inorganic constituents in soils, based on the
above report, are discussed in Section 2.0 and Appendix A of the Process Document.
Background values for radionuclides are currently under evaluation, but only a few are
available at this time (see Appendix A of the Process Document).

2.2.2 Ecological Studies

Bird, mammal, and plant surveys in the 100 Area were conducted and reported by
Sackschewsky and Landeen (1992). Conceptual food pathways and inventories of wildlife
and plants at the Hanford Site, including threatened and endangered species, were presented
by Weiss and Mitchell (1992). Cadwell (1994), described the aquatic species in the Hanford
Reach of the Columbia River, the spatial distribution of vegetation types at Hanford, and
surveys of species of concern, such as the shrub-steppe vegetation, threatened and
endangered birds, and mule deer and elk populations. Cadwell (1994) concluded that
intrusive-type remedial activities conducted inside the controlled-area fences should not have
a significant impact on the wildlife. Landeen et al. (1993) stated that intrusive activities
outside the controlled-area fences should have minimal impact on protected wildlife species if
the recommendations contained in the three documents listed below are followed.

• Bald Eagle Site Management Plan for the Hanford Site, South Central Washington
(Fitzner and Weiss 1994)

• Biological Assessment for Threatened and Endangered Wildlife Species (Fitzner,
Weiss, and Stegan 1994)

• Biological Assessment for State Candidate and Monitor Species (Stegen 1992).

The plant communities near the 100-H Area have been broadly described as a riparian
community immediately adjacent to the Columbia River and a cheatgrass community away
from the river. The shoreline immediately adjacent to the 100-H Area is steeply sloped with
a narrow riparian zone, dominated by reed canarygrass and bluegrass with white mulberry
and golden currant. Much of the river shoreline consists of large cobbles and boulders.
Near the south boundary of the 100-H Area, the shoreline abruptly flattens into an extensive
backwater wetland known as the H-slough that supports a wide variety of plants and animals.
To the north, upriver of the 100-H Area, is another small wetland area. The White Bluffs
ferry site, south of the 100-H Area, is dominated by stands of mature cottonwood and black
locust trees.
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The area within the 10)-H Area boundary, but away from the river, is primarily a
cheatgrass/rabbitbrush community (Stegen 1994). Many areas within the 100-H Area have
been physically disturbed by the original construction and operation of the reactor, and more
recently by remedial work on the buildings and waste sites. The vegetation in the vicinity
of, but outside the 100-H Area, consists primarily of cheatgrass communities, abandoned
agricultural fields, or smaller areas of sagebrush/bitterbrush.

The habitats along the Columbia River support a wide variety of mammals, birds,
reptiles, and insects. Habitats or vegetation that should be protected from damage during
remedial work at the 100-H Area include the small areas of sagebrush/bitterbrush, the trees
in the area, and riparian and wetland communities along the river.

The birds, mammals, reptiles, insects, and sensitive species found in the 100-H Area
are the same as those common to the Hanford Site, and are discussed in Section 3.3 of the
Process Document. The aquatic ecology of the 100 Area is also described in Section 3.3 of
the Process Document. Large islands in the Columbia River immediately northeast (Locke
Island) and north of the 100-H Area provide resting, nesting, and escape habitat for
waterfowl, shorebirds, small mammals, and mule deer. Major fall Chinook Salmon
spawning areas occur between the 100-H Area shorelines and Locke Island.

Bald eagles, a federal and state listed threatened species, are seasonal residents at the
Hanford Site, primarily along the river during November through March. There are several
frequently used perch trees at the north end of the 100-H Area and several frequently used
ground perches north and south of the 100-H Area. Bald eagles also use perch trees and
ground perches on Locke Island while resting or feeding. Remedial activities at the
100-H Area will have to be scheduled and conducted to avoid disturbing the eagles feeding
and roosting activities. Guidance on issues dealing with bald eagles can be found in the Bald
Eagle Site Management Plan (Fitzner and Weiss 1994). Peregrine falcons, a federally listed
endangered species, have been observed only infrequently at the Hanford Site. They may
use the area as a resting or feeding area during spring and fall migrations, but they do not
nest at the Hanford Site.

Other species of concern that could potentially be influenced by remedial work in the
100-H Area include the Swainson's hawk, the ferruginous hawk, sepal yellowcress, and two
aquatic molluscs (the Columbia pebblesnail and shortfaced lanx). The molluscs could be
impacted if erosion causes an increase in sediment loads in the river or degraded water
quality. Swainson's hawks, a state and federal candidate species, nest in many of the trees
planted around the White Bluffs Townsite (south of the 100-H Area) in the 1940's. These
hawks will return to the same nesting sites year after year. Nesting ferruginous hawks are
becoming more common at the Hanford Site (Fitzner and Newell 1989), but most nest south,
or across the river from the 100-H Area. Canadian geese and other waterfowl and shore
birds nest in the wetland sloughs and river islands above and below the 100-H Area.
Common mammals in the area include mule deer, coyote, Great Basin pocket mouse,
jackrabbits, cottontail rabbits, and skunks.
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2.2.3 Cultural Resources

Various cultural resource-related investigations have been conducted in the
100-H Area over the last few decades. The investigations include archaeological
reconnaissances, systematic surveys, test excavations, and interviews with Native Americans
with historical ties to the area (Chatters, Gard, and Minthorn 1992; Relander 1986;
Rice 1968 and 1980; Wright 1993). These investigations have resulted in the identification
of several archaeological and ethnohistoric sites in and around the 100-HR-1 Operable Unit,
which could range in age from 9,000 years ago to the mid-nineteenth century.

The historic Wanapum Indian village of Tacht (45BN176), located 1 km (0.6 m)
south of the 100-H reactor facility, was occupied into the early 1940s, when the Wanapum
agreed to move so that the U.S. Government could pursue its agenda (Cushing 1994). The
northern portion of the 100-HR-1 Operable Unit along the river has not been surface
surveyed. It is likely that archaeological sites are located in this area because areas located
within 400 m(1,300 ft) of the Columbia River are considered as having high potential for
cultural resources (Chatters 1989). Areas to the west, south, and east of the heavily
disturbed central portions of the reactor complex were surface surveyed in the 1990s for
evidence of archaeological sites and none were found. It is possible, however, that
subsurface archaeological deposits might exist within those areas, especially those portions
within the 400 m (1,300 ft) zone discussed above. In addition, because discussions with
Native American peoples with historical ties to 100-H Area have yet to take place, other
areas might be considered sacred or to be traditional cultural properties. Such discussions
are planned for 1995.

Cultural resource impact assessments are being conducted for each waste site in the
100-H Area. Assessment scores will be determined and presented in an action plan being
prepared for 100-H Reactor Area by ERC cultural resource staff. These assessments will
accelerate cultural resource reviews and clearances, which are required of all Hanford Site
projects involving ground disturbing activities, as mandated in the Hanford Cultural Resource
Management Plan (Chatters 1989).

The following waste sites discussed in this document have high cultural resource
sensitivity, so any work done involving these sites should include cultural resource staff to
incorporate cultural resource concerns into remedial action decision making:

• 116-H-1 Process Effluent Disposal Trench
• l 16-H-7 Sludge Burial Trench
• Process Effluent Pipelines.

Based on this existing information, the 100-HR-1 Operable Unit is considered to be
extremely sensitive for cultural resources. Sensitive areas include not only those areas where
cultural resources have been identified from previous surface investigations (the locations of
which cannot be released in public documents), but also those areas where there is high
potential for, but no surface indications of, subsurface cultural resources. Future remedial
activities at high-priority waste sites in the Operable Unit (such as 116-H-1 and 116-H-7)
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are of particular concerr_ Vvhile it appears that these areas were disturbed during

construction of the reactor and related structures during the 1940's, the horizontal and

vertical extent of this disturbance is not known. Therefore it is possible that intact

archaeological deposits exist in the area. Because of Tribal concerns, clean-up activities

must incorporate actions to protect cultural resources.

2.2.4 Summary

The potential influence of remedial actions on the resources described in the preceding

subsection s are considered during the analysis of Remedial Alternatives conducted in
Sections 5.0 and 6.0 of the Process Document and Sections 5.0, 6.0, and 7.0 of this

100-HR-1 FFS. Other issues, such as potential transportation and socioeconomic impacts are

also discussed in Sections 3.3 and 5.2 of the Process Document. The assessment of potential

impacts in the Process Document are consistent with the potential impacts anticipated as a
result of remediating the individual waste sites at the 100-HR-1 Operable Unit. Mitigation
measures, as discussed in Section 5.2.2 of the Process Document, will be developed during
the conceptual and preliminary design of the selected Remedial Alternative to avoid or
minimize impacts on physical, biological, and cultura.l resources.

2.3 LIMITED FIELD INVESTIGATION

The LFI is an integral part of the RI/FS process and is based on Hanford-specific

agreements discussed in the Hanford Federal Facility Agreement and Consent Order (Fourth

Amendment) (Ecology et al. 1994), the Hanford Site Risk Assessment Methodology

(DOE-RL 1995), the RCRA Facility Investigation/Corrective Measures Study Work Plan for

the 100-HR-I Operable Unit (DOE-RL 1992b), and the Hanford Past-Practice Strategy
(HPPS) (DOE-RL 1991). The HPPS emphasizes initiating and completing waste site cleanup
through interim actions.

The primary purpose of the LFI at the 100-HR-1 Operable Unit (DOE-RL 1993b) was
to collect sufficient data to recommend which sites should remain as candidates for interim
remedial measures (IRM). Sites that are not recommended for an IRM will be addressed
later during the final remedy selection process for the entire 100 Area. The data gathered in

the LFI are also used to evaluate Remedial Alternatives in this FFS.

A Qualitative Risk Assessment (QRA) was performed as part of the LFI, and
determined the principal risk drivers at the 100-HR-1 Operable Unit. Another purpose of the
100-HR-1 QRA (WHC 1993) was to qualitatively evaluate human health and environmental
exposure scenarios to help determine which waste sites within the 100-HR-1 Operable Unit
were candidates for IRM. The QRA evaluated risks for a predefined set of human and
environmental exposure scenarios, and is not intended to replace or be a substitute for a
baseline risk assessment.

The QRA considered only two human health exposure scenarios (frequent- and
occasional-use) with four pathways (soil ingestion, fugitive dust inhalation, inhalation of
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volatile organics from soil, and external radiation exposure), and an ecological exposure
scenario based on ingestion of plants by the Great Basin pocket mouse.

For the human health risk assessment,frequent- and occasional-use exposure scenarios
were evaluated to provide bounding estimates of risk consistent with the residential and
recreational exposure scenarios presented in the Hanford Site Risk Assessment Methodology
(DOE-RL 1995). Currently there are no such land uses in the 100-HR-1 Operable Unit.
The estimated risks associated with carcinogenic contaminants at 100-HR-1 were grouped
into four categories based on lifetime incremental cancer risk (ICR):

• high - ICR > 1 x 10-Z
• medium - ICR between 1 x 10' and 1 x 10 2
• low - ICR between 1 x 10' and I x t0'
• very low - ICR < 1 x 10-6.

A frequent-use scenario was evaluated in the year 2018 to ascertain potential future
risks associated with each waste site after additional radionuclide decay. For the current
occasional-use scenario, the effect of radiation shielding by the upper 2 m (6 ft) of soil on
the external exposure risk at each waste site was also evaluated.

The ecological risk assessment evaluated contaminant uptake by the Great Basin
pocket mouse. The mouse was used as an indicator receptor because it is common at the
Hanford Site, its home range is comparable to the size of most waste sites, and it lives in
close proximity to the contaminants in the soil. Ecological risks were defined by estimating
the amount of contaminants received through ingestion of food, and then calculating an
environmental hazard quotient. An environmental hazard quotient greater than one (unity)
indicates that the contaminant poses a risk to individual mice.

The results of the LFI/QRA were used to select the sites where IRM should be
evaluated. If an IRM is not justified, the site will be subject to further investigation and/or
remediation under the site-wide RI/FS process. The LFI report for the 100-HR-1 Operable
Unit described the field sampling program, identified the constituent concentrations at each of
the sites, presented the data analysis, and discussed the risk assessment conclusions for the
operable unit (DOE-RL 1993b).

Based on the LFI/QRA, waste sites at the 100-HR-1 Operable Unit were retained as
IRM candidates if:

• The site posed a medium or high incremental cancer risk to humans under the
occasional-use scenario

• The site contained noncarcinogenic contaminants that exceeded a human health hazard
quotient of 1.0

• The site contained contaminants that posed a risk to the Great Basin pocket mouse
(Environmental Hazard Quotient [EHQ] greater than 1.0)
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• The conceptual exposure model could not be completed because of insufficient data

• The site had contaminants at levels that exceeded applicable or relevant and
appropriate requirements (ARAR) in Appendix C of the Process Document

• The site had a probable current impact on groundwater, based on comparing onsite
contaminant concentrations to groundwater protection criteria.

The LFI also assumed that solid waste burial grounds are IRM candidate sites
regardless of the above criteria. The IRM candidacy review conducted during the LFI
evaluation retained eight waste sites as IRM candidates (Table E2-1).

Although the outfall structures at the 100-HR--1 Operable Unit were determined to be
IRM candidate sites in the LFI, they have been recently designated for an expedited response
action, in conjunction with the effluent pipelines at the operable unit. The 100 Area River
Effluent Pipelines Expedited Response Action Proposal (DOE-RL 1994) states that the
100 Area outfall structures will be addressed concurrently with the river pipelines. The
116-H-5 outfall structure is therefore, not addressed further in this FFS.

The conclusions drawn from the LFI and QRA studies were used solely to determine
IRM candidacy for high-priority waste sites and solid waste burial grounds within the
100-HR-1 Operable Unit. While this FFS report relies on the data presented in the
LFI/QRA, the conclusions drawn in this FFS are based on the analyses of the Remedial
Alternatives in Sections 5.0 and 6.0 of the Process Document, Sections 4.0 and 5.0 in the
Sensitivity Analysis (Appendix D), and this FFS (Appendix E).

2.4 DEVELOPMENT OF WASTE SITE PROF'ILES

To facilitate the implementation of the plug-in approach described in Section 1.0,
waste-site profiles have been developed for each of the seven IRM candidate sites within the
100-HR-1 Operable Unit. These seven IRM candidate sites were selected from a total of 13
high-priority waste sites (Table E2-1) within the 100-HR-1 Operable Unit during the LFI
study (DOE-RL 1993b). The individual site profiles were developed using radiological data
from Dorian and Richards (1978), field data obtained during the 1992 LFI, and information
acquired during decontamination and decommissioning activities. When site-specific data
were unavailable, data from an analogous site were assumed to be the most appropriate
information for describing the conditions at the 100-HR-1 IRM site, and developing its
waste-site profile.

2.4.1 Site Descriptions

The first step in developing the individual waste-site profiles was to prepare a basic
site description of each IRM candidate site (Table E2-2). This included listing the name of
the site, describing its use during the operation of the H Reactor, describing its physical
characteristics (the size and structural material), and determining which one of the waste-site
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groups the individual waste site belonged in. The waste-site groups are listed in Section 5.0
of this FFS and are described in Section 3.0 of the Process Document.

2.4.2 Refined Contaminants of Potential Concern

To develop the individual waste-site profiles, another activity was determining what
contaminants were present at each waste site that posed a risk to humans, biological receptors
(plants and animals), and groundwater quality. These so-called "refined COPC" are the risk
drivers at the site and represent the contaminants that have to be remediated. The refined
COPC were identified by starting with the list of COPC developed during the LFI and
screening these contaminants against more stringent risk criteria.

The COPC (from the LFI) are defined as those contaminants that are known to occur
within the operable unit or waste site, and were present at concentrations that exceeded
natural background levels or conservative human risk criteria (ICR > 10-' or HQ > 1.0).
For example, if strontium-90 was present at soil concentrations above 193 pCi/g, it presented
an incremental cancer risk greater than 10' and was considered a COPC. If strontium-90
concentrations were below this level the concentrations were considered to be below levels
requiring further evaluation, and the contaminant was not a COPC.

The refined COPC for each of the IRM candidate sites at the 100-HR-1 Operable Unit
were identified by comparing the concentrations of the COPC to the preliminary remediation
goals (PRG) developed in Section 2.0 and Appendix A of the Process Document. If the
maximum COPC concentration at the waste site exceeded any of the PRGs, then that
contaminant was considered a refined COPC. There can be one to several refined-COPC at
each site, and the number and types of refined-COPC are used to help determine which
Remedial Alternatives may be appropriate at the site. The derivation of the PRGs is
described in Appendix A of the Process Document. The PRG represents the maximum
concentration of a contaminant that would not exceed an acceptable human health or
ecological risk level, or would not exceed the groundwater protection criteria. Table E2-3
presents the PRGs that were developed in the Process Document. These preliminary
remediation goals were never set at concentrations that were below natural background
concentrations, to preclude trying to remediate naturaMly existing constituents in soils. Also,
if the risk based PRG was less that the laboratory required quantification/detection limit for
that particular contaminant, then the quantification/detection limit was used as the PRG (for
example, the PRG for carbon-14 was set at 50 pCi/g even though the groundwater protection
PRG is 18 pCi/g, Table E2-3).

Two or more PRGs were determined for each COPC identified in the LFI, as shown
in Table E2-3. All COPC had a PRG that represented a concentration protective of
groundwater, and almost all COPC had a PRG based on human health risks assuming a
recreational exposure scenario. The PRGs for the carcinogenic radionuclides and chemicals
represented the soil concentration that would pose an incremental cancer risk of one in a
million. The human health PRGs for noncarcinogenic: chemicals represented the
concentration that would result in a hazard quotient of 0. 1. For a given contaminant, the
most stringent PRG was used, and the PRG were applied at two different depth strata
depending on whether human and biological receptors would be exposed or protection of
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groundwater is the main factor. For example, for cobalt-60 the most stringent PRG is the
one in a million incremental cancer risk level (soil concentration of 17.5 pCi/g). This PRG

(17.5) is applicable at the 0 to 3-m (0 to 10-ft) depth strata because (1) humans are exposed

to contaminants within the 0 to 1 m(0 to 3 ft) strata (assuming a recreational exposure
scenario) and (2) the human health-based PRG is used at depth strata where animals and

plants 0 to 3 m (0 to 10 ft) are exposed because there is no ecological-based PRG available
for cobalt-60 (i.e., the human health PRG is used as default values). It was assumed that
there were no exposure pathways that would link contaminants below 3 m (10 ft) to humans,

animals, or plants; therefore, the groundwater protection PRG (1292 pCi/g) is applied at the

> 3-m (10-ft) depth strata. The groundwater protection PRG is also applied to the 0 to 3-m

(0 to 10-ft) depth strata if it is more stringent than the human risk PRGs.

To identify the refined COPC at each waste site, several assumptions and protocols
were used to compare the COPC to the PRGs. These include the following:

• The soils within the waste site were divided into two depth strata, corresponding to
the depth strata that the human and biological receptors and groundwater could be
exposed to. This approach is discussed in detail in Section 2.0 and Appendix A of
the Process Document.

• At each waste site, the maximum concentration of each contaminant (COPC) within
each stratum was identified. The maximum concentration was taken from either the
LFI data set or the Dorian and Richards ( 1978) data set.

• The historical data set (Dorian and Richards 1978) was modified to account for
radioactive decay between 1978 and 1992, so it was consistent with the LFI data set
collected in 1992.

• If a sample was collected at the boundary between two strata (i.e., at 1 m [3 ft]) the
data from that sample were applied to the shallower stratum (i.e., the 0 to 1 m[0 to
3 ft] strata).

• Historical or LFI data reported within a range (e.g., 2.6 to 4.8 m [8.5 to 16 ft]) were
applied to two depth strata if appropriate (e.g., the 0 to 3 m [0 to 10 ft] and the
greater than 3 m [10 ft] ranges).

• The nickel-63 concentrations reported by Dorian and Richards (1978) may have been
analyzed using a surrogate. Therefore, the concentrations reported in this FFS may
not be an accurate representation of the actual concentration at the waste site. For the
purpose of this FFS, the nickel-63 concentrations reported by Dorian and Richards
were used as the best available estimate.

• Total uranium concentrations were reported by Dorian and Richards (1978) rather
than specific isotopes. For the purpose of this FFS, the total concentrations were
considered to be uranium-238 because uranium-238 was determined to be the major
risk contributor of the uranium isotopes during the QRA.
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The screening process that compares the COPC to PRG and identifies the refined

COPC results in the identification of the contaminants that must be addressed by remedial

action at the given IRM candidate site. Tables E2-4 and E2-5 present the PRG screening for

the two IRM candidate sites at the 100-HR-1 Operable Unit that have analytical data.

2.4.3 Waste-site Profiles

The waste-site profiles characterizing each individual waste site are presented in

Table E2-6. Each profile includes the extent of contamination (how much soil may have to

be excavated or what area may have to be capped), the depth of contamination, the media

(i.e., soil) or material at the waste site, a list of refined COPCs at the waste site, and the

maximum concentration observed for each refined-COPC. The waste-site profiles also state

if the contaminant concentrations exceed the reduced infiltration concentration. The reduced

infiltration concentration is the soil concentration that is considered protective of groundwater

under the assumption that hydraulic infiltration is limited by a surface barrier over the

wastes. The reduced infiltration concentrations are presented in Table E2-7; their derivation

is discussed in Appendix A of the Process Document.

The waste-site profiles serve several purposes. First, they contain information needed

to compare each waste site at 100-HR-1 to the Waste Site Groups developed in Section 3.0

of the Process Document. The profile information is also used to compare the site

characteristics of each waste site with the applicability criteria developed in Section 4.0 of

the Process Document, to help determine which Remedial Alternatives are or are not

appropriate for that site. The area, depth, and volume of contamination is used to determine

how much soil may have to be excavated, treated, capped, etc.; this has a direct bearing on

time and costs for remedial action. The information in the profiles is explained more in the

following paragraphs, and the actual profiles are presented in Table E2-6.

• Extent of Contamination - This includes the volume, length, width, area, and

thickness of the contaminated media. The volume estimates performed for each site

are presented in Attachment 1 of this document. Volume, length, width, and area do
not necessarily impact the determination of appropriate Remedial Alternatives,

however they are important considerations for developing costs and estimating the

time required for remedial actions. Thickness of the contaminated lens impacts the
implementability of In Situ actions such as vitrification, which has a limited vertical
extent of influence.

• Contaminated Media/Material - Contaminated media and material located at the site
are determined and described. Structural materials such as steel, concrete, and

wooden timbers influence the applicability of Remedial Alternatives, as well as

equipment needed for actions such as removal. The presence of solid wastes will
influence material handling considerations and may require Remedial Alternatives
which are different than alternatives for sites with just contaminated soil.

• Refined COPC/Maximum Concentrations - Refined COPC for a site are determined
as discussed in Section 2.4.2. The associated maximum concentration for each
refined COPC is the highest concentration detected at the site. Refined COPC may
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influence the applit;aoility of Remedial Alternatives. For example, the presence of
certain radioactive contaminants may allow natural decay to be considered in
determining appropriate remedial actions. The presence of organic contaminants may
require that enhancements, such as thermal desorption, be added to a treatment
system.

• Reduced Infiltration Concentration - The reduced infiltration concentration is a level
which is considered protective of groundwater under a scenario where hydraulic
infiltration is limited by the application of a surface barrier. The maximum refined
COPC concentration detected is compared to the allowable reduced infiltration
concentration. Exceedance of the reduced infiltration concentrations indicates that
containment alternatives using a surface cap may not prevent contaminants from
leaching into the groundwater below the site.

The following Section 3.0 on application of'the plug-in approach describes the use of
the site profiles during the feasibility study process.
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Figure E2-1. 100-HR-1 Operable Unit Map.
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116-H-I Process Effluent Disposal Prench Medium Yes Adequate Yes Yes No Yes

116-H-2 Effluent Disposal Trench Low Yes Incomplete(a) No No No Yes(b)

I 16-H-3 Dummy Decontamination French Drain Low No Adequate No No Yes No

116-H-7 Process EtHuentRetenGon Basin High Yes Adequate Yes Yes No Yes

116-11-9 Confinement Seal Pit Drainage Crib Low No Adequate No No Yes No

I 16-H-5 Process Effluent Outfall Structure Medium -- Adequate No No No Yes

Process Effluent Pipelines (Soil) Very Low No Adequate No Yes No Yes

Process Effluent Pipelines (Sludge) High No Adequate No Yes No Yes

116-11-7 Sludge Burial Trench Very Low -- Adequate No No No No

132-11-3 Effluent Pumping Station Low - Adequate Unknown Unknown Unknown Yes

132-H-2 Exhaust Air Filter Building Low - Adequate Unknown No Unknown Yes

132-H-1 Reactor Exhaust Stack Low -- Adequate Unknown No Unknown Yes

I 16-H-4 Pluto Crib Low -- Adequate Unknown No Unknown Yes

FHQ = Environ.menta! Hazard Quotient (calculated by the qualitative ecological risk assessment rWHC :99311) .
-= not rated by the qualitative ecological risk assessment.
(a) = conceptual model is considered incomplete because of discrepancies between the limited field investigation (LFI) data and historical data. The LFI data
indicates little or no contamination that contradicts with the historical data. Additional investigation may be necessary.
(b) = data needed concerning nature and vertical extent of contamination, site remains an interim remedial measure (IRM) candidate until data are available-
However, this site was not included in the analysis of remedial alternatives in this FFS report.
ARAR = applicable or relevant and appropriated requirements, specifically the Washington State Model Toxics Control Act Method B concentration values for
soils (DOE-RL 1992b).
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Table E2-2. 100-HR-1 Interim Remedial Measure Waste Site Description.

Site Number/ Data

Name (Alias) Previous Use Physical Description Source

116-H-7/ Held cooling water effluent from H Reactor Retention Basin LPI,

(107-H Retention for short-term cooling/decay before release to Reinforced concrete, single historical

Basin) Columbia River. containment.

192.6 x 84.1 x 6.1 m(631.9 x
275.9 x 20 ft) deep

116-H-l/ Received high activity effluent produced by Trench LPI,

Process Effluent ruptured fuel elements. Received sludge from Unlined historical

Disposal Trench 116-H-7 retention basin when 100-H Area 58.8 x 33.5 x 4.6 m (192.9 x

(107-H Liquid was deactivated. Also received 90 kg of 105.9 x 15.09 ft) deep

Waste Disposal sodium dichromate.

Trench)

116-H-4/ Received cooling water discharge Crib/French Drain No
Pluto Crib (105-H contaminated by failed fuel elements. Unlined pluto crib. analytical

Pluto Crib) Received 1,000 kg of sodium dichromate. 3.1 x 3.1 x 3.1 m(10.17 x data
Crib was excavated and material buried in 10.17 x 10. 17 ft) deep
118-H-5 burial ground. 132-H-2 exhaust air

filter building was later built on the same site.

Buried Pipelines Transported reactor cooling water from Process Effluent Pipelines Historical
reactors to retention basins, outfall structures, Total length =1228 m(4,028

and 116-H-1 trench; leaked effluent to soil; ft); pipe diameter varies; depth
contains contaminated sludge and scale below surface varies.

132-H-1/(116-H Contaminated stack demolished in place, D&D Facility D&D
Reactor Exhaust buried, and covered with 1.5 m(4.9 8) fill. Demolished reinforced concrete (Beckstrom
Stack) exhaust stack. 1987)

67.1 x7.6x4.6m(220.14x

24.93 x 25.09 ft) deep

132-H-2/(117-H Contaminated building demolished in place, D&D Facility D&D
Exhaust Air Filter buried, and covered with 5 m (16.4 ft) fill. Demolished reinforced concrete (Beckstrom

Building) Building was built on site of the demolished building. 1984)

and removed 116-H-4 pluto crib. 22.6 x 12.5 x 12.5 x 8.8 in

(74.15 x 41 x 41 x 28.87 ft)
deep

132-H-3/(1608-H Collected and pumped water from H Reactor D&D Facility D&D

Effluent Pumping drains, including irradiated fuel storage Four concrete sumps. Capacity (Cummings

Station) drains, into 116-H-7 process effluent retention of =300,000 liters 1987)
basin. Water and sludge in sumps was 11 x 10.4 x 9.7 m(36 x 34.1 x (Encke
removed before station was demolished in 31.8 ft) deep 1989)
place and covered with 5 m (16.4 ft) of fill.

D&D = decontamination and decommissioning

LFI = limited field investigation
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HUMAN-HSRAM(ab) PROTECTION ZONESPECIFICPRG
of BACKGROUND CRQL/CRDL ( f) I(g) 2(h)

TR=1H-06 HQ=O_I GROUNDWATER(a,c) (d,e) orasnoted 0-l0 ft >109.
RADIONUCLIDES (pCi/g)

Am-241 769 N/A 31 N/C 1 31 31
C-14 44,200 N/A 18 N/C 50 50 50
Cs-134 3,460 N/A 517 N/C Of (d) 517 517
Cs-137 568 N/A 775 1.8 0.1 (d) 5.68 775
Co-60 17.5 N/A 1,292 N/C 005 ( d) 17.5 1,292
Eu-152 5.96 N/A 20,667 N/C 0.1 5.96 20,667
Eu-154 106 N/A 20,667 N/C 0.1 (d) 10.6 20,667
Eu-155 3,080 N/A 103,000 N/C 0.1 (d) 3,080 103,000
H-3 2,900,000 N/A 517 N/C 400 517 517
K-40 121 N/A 145 197 4 (d) 197 145
Na-22 545 N/A 207 N/C 4 (i) 207 207
Ni-63 184,000 N/A 46,500 N/C 30 46,500 46,500
Pu-238 879 N/A 5 N/C I (d) 5 5
Pu-239/240 72.8 N/A 4 0,035 I (d) 4 4
Ra-226 1 I N/A 0 03 0 98 0.1 ( d) 0 98 0.98
Sr-90 1,930 N/A 129 0 36 1 (d) 129 129
Tc-99 28,900 N/A 26 N/C 15 26 26
Th-228 7160 N/A 01 N/C I (j) I I
Th-232 I62 N/A 001 N/C I I I
U-233/234 165 N/A 5 If I (d) 5 5
U-235 23 6 N/A 6 N/C I (d) 6 6
U-238(k) 584 N/A 6 L04 I (d) 6 6
INORGANICS (mgkg)

Antlmony N/A 167 0 002 N/C 6 6 6
Arsenic 16.2 125 0.013 9 1 (e) 9 9
Barium N/A 29,200 258 175 20

(eJ

258 258
Cadmium 1360 417 0.775 N/C 0.5 0775 0775
Chromium VI 204 2,086 0 026 28 1 (e) 28 28
Lead N/C N/C 8 149 0.3 (e) 14,9 14.9
Manganese N/A 2,086 13 583 1.5 (e) 583 583
Mercury N/A 125 031 13 002
Zinc N/A 100000 (c) 775 79 2 (e) 775 775
ORGANICS (mg/kg)

Aroclor 1260 (PCB) 4 34 N/A 1 37 <0 033 0 033 (e) 1.37 1.37
Benzc(a)pyrene 5 N/A S 68 <0_330 0.330 (e) 5 6
Chrysene N/A N/A out <0.330 0.330 (e) 0.330 0330
Pentechlorophenol 300 N/A 0.27 <0 8 0.8 ( e) 0_8 0.8

TR=Target Rlsk; HQ= Hazard Quotienl; N/A=Not Applicable, N/C=Not calculated, PRG=Preliminary Remediation Goal
(a) Risk-based numbers are expressed to to one significant figme_

(b) Occasional Use Scenario

( c) Based on Summer's Model (EPA 1989b)

(d)StatusReport, Hanford Site Background-Evaluation ofExisting Soil Radionuclide Data ( LetterN008106)

(e) Hanford Site Background_ Part I. Soil Background for Nonradioaeitve Analytes, DOEJRL-92-24, Rev 2-
(() Based on 100-BC-5 OU Work Plan QAPP (DOE-RL 1992)

(g) PRGs are established to be protective of groundwater, human and ecological receptors. The screening process used to establish PRGs for zone I are discussed in section 2.3 of this document.
(h) PRGs are established to be protective of groundwater. The screening process used to establish PRGs for zone 2 we ciscussed in section 2.3 of this duccument.
(i) Based on gross beta analysis
(j) Detection limit assumed to be same as Th-232

(k) Includes total Uifvo other data exist

(I)Value calculated exceeds 1,000,000 ppm therefore use 100,000 ppm as default
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RADIONUCLIOES( 3 )
.>m211 NO NO 1.20E-01 NO 7 20E-01 NO NO NO NO NO

C-I/ NO NO NO NO NO NO NO NO

Cs131 552EM0 NO 4 IUE-01 NO 3.6gE-01 NO 6NE-01 NO NO NO NO NO

Cslli 4.19EH1 YES 2.E1EN3 YES lNENI YES 1.29Ea01 NO 5.61EW1 NO I52Ea01 NO IE0E"1 NO 353E-0I NO YES

Cn60 3.12E401 YES 226E403 YES 2.NEK1 YES 3.60EW1 NO 2.93E+01 NO 3.66E301 NO 2t1E+00 NO NO YES

Eu-IS] 1.86EW1 YES I.RENI YES 2.6EEW3 YES 2.60EW2 NO 2aE402 NO I.IIEaU2 NO 101EW0 NO 101E-02 NO YES

Eu151 9.31ENi YES S.6EEN3 YES 3.DEWI YES 3]pEMi NO 369EM1 NO 312EeU1 NO 1.23EW0 NO NO YES

Eu155 EgEEMO NO 6.63EM2 NO 8.13E-01 NO 11lE+00 NO 2.57EMO NO 2.03EW0 NO 178E-0I NO NO

H-3 110E•00 NO 150E+02 NO 689EM0 NO 1.11E-01 NO I14E+0I NO NO NO NO

K-40 NO NO NO NO NO NO NO NO

Na2] - NO NO NO NO NO NO NO NO

NI63 101EIU3 NO 1.39EW1 NO NO NO NO NO NO NO
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Put39R10 I.MEMI YES ].OOEa02 YES I30E+00 NO 190E+00 NO 3.20EW0 NO 5.00E-01 NO NO NO YES
Ra126 290E-01 NO NO NO 650E-01 NO 6.50E-01 NO 4 1UE-01 NO NO NO
Sr-90 951Ee01 NO 2.36EW2 YES 3.20E+00 NO 122E3U1 NO II5Ea02 NO 1.15E-01 NO I.36EM0 NO 147E-01 NO YES

Tc 99 NO NO NO NO NO NO NO NO

ih 138 4 IOE-01 NO NO NO 8 10E-01 NO EIOE-01 NO 160E-0I NO NO NO

IAS32 110E-01 NO NO NO NO 110E45 NO 1/0E^01 NO NO NO

11-233'2N NO NO NO NO NO NO NO NO
U235 NO NO 3 E0E-01 NO 3 ME41 NO NO NO NO NO
U-338145 83UEU1 NO IJOE+W NO 6.80E-01 NO 6/0E-01 NO 530E-01 NO 5.30E-0I NO NO NO
INORGANICg(mgh )

anumony NO NO NO NO NO NO NO NO
Arrmic l10E+01 YES NO NO NO NO NO NO NO YES
Oarium NO NO NO NO NO NO NO NO

Cadmnm NO NO NO NO NO NO NO NO

CLrumlum Vl NO NO NO NO NO NO NO NO

I ead f 10EK1 YES NO NO NO NO NO NO NO YES

Manganese NO NO NO NO NO NO NO NO
AI<aury NO NO NO NO NO NO NO NO

Zinc NO NO NO NO NO NO NO NO
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P<nuahloro hmol NO NO NO NO NO NO NO NO
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RAOIONUCEIDESI 3

Am-241 NO NO NO 2.00E-01 NO 160E-01 NO NO NO NO
C-14 NO NO NO NO NO NO NO NO
Cs-134 NO IJSEM NO NO I56E-01 NO NO I61E-0/ NO NO NO
0-131 4.01E+01 YES 900E41 NO I.31E+01 YES 3.20EM1 NO 360E+02 NO 3.BBEMI NO NO NO YES
Co-60 JA2E+01 YES 5.30E-02 NO 9.WE-01 NO 23 NO 3 37E+01 NO 7.44Ea00 NO NO NO YES
Eu-152 l.JOEMl YES I.IBE+00 NO 2.03E+00 NO 5MH01 NO 9.28E+0 NO LIIE+U2 NO NO NO YES
Eu-151 B.BOE+01 YES IA2E-01 O LI3E41 NO 5A0E+00

-
NO 7.IOE75 NO USEMI NO NO NO YES

Eu451 4 49H00 NO 503E-02 NO 2.15E-02 NO 7.17EU NO 9.95E+00 NO 836E-0I NO NO NO
Hd NO NO NO 393E-0I NO 2.55E41 NO NO NO NO
Ed0 NO NO NO NO NO NO NO NO
Na22 NO NO NO NO NO NO NO NO
Ni6] NO NO NO NO NO NO NO NO
Pm238 282E-0I NO NO NO NO 308E4I NO NO NO NO
Pw239Q40 660E+00 YES NO NO 7 10E-01 NO I.IOE+M YES IBOE+00 NO NO NO YES
Rad26 NO NO NO NO 850E-0I NO 5.SOE-0I NO NO NO
Sr90 353E+01 NO NO NO 1.22E+00 NO 5.51Er01 NO 109E+01 NO NO NO
1099 NO NO NO NO 6.20E-01 NO NO NO NO
IT218 NO NO NO 9.50E-01 NO 7 SOE-01 NO T50E4NI NO NO NO
Th 132 NO NO NO NO 890E-01 NO 640E4I NO NO NO
I/-233/234 NO NO NO 530E-0I NO 620EL1 NO NO NO NO
I1-235 NO NO NO NO NO NO NO NO
U2381k1 NO NO NO 6.IOE-01 NO 391E-0I NO S.BOE4 I NO NO NO
INORGANICS(m )
Anumany NO NO NO NO NO NO NO NO
Arsenk NO NO NO J]9E+01 YES 1.76E+01 YES NO NO NO YES
Banum NO NO NO NO NO NO NO NO
C'admium NO NO NO NO NO NO NO NO
(Trommmb'I NO NO NO NO 1.96E+01 YES NO NO NO YES
I_czd NO NO NO LbE+01 YES ! ^5E+0] YEC NO NO NO YES
Mangancse NO NO NO NO NO NO NO NO
hfercurv NO NO NO NO NO NO NO NO
Zinc NO NO NO NO NO NO NO NO
ORGANICS(m 1
Aroc1or1260(PCB) NO NO NO NO NO NO NO NO
Benaqa n< NO NO NO NO B.IOE-01 NO NO NO NO
Chrysene NO NO NO NO 9.IOE-01 VES NO NO NO YES
Pemachloro hcnol NO NO NO NO NO NO NO NO

m
IJ

' MaximumconcenoanonsaremrcenedagainsrshePRG(preliminarYremedianongoal) -Yes"ifNevzlueeaceedsihePRG.'No-iflhevalueisbelowlhePRG
ibe (OPC ( mntaaninams of poienmial concern) are rtfined based on the soil eoncrnlrmion and the PRO
A MmAundeF hlar' mcans enher no infmanation isnailable or the connifuenl was nof detected

(a) PR(ls are established to be proleclire of groundwarer, human and ec0logical recepmra
(b) I'R(oS are established io be yrolcais<of groundwaer

Sources
Ilorian, JJ , and V R Richards, 1928, Tables 2 1-16
UOPRI. 1993d. Tables 3-2 d, 5
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Waste Site (group) Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Volume Length Width Area Depth Media! Refined Detected Concentrations

(m) (m) (m) (m) (m) Material COPC (a) Exceeded?

116-H-7 (retention 56483.0 201.8 93.3 18828.0 3.0 Soil Radionuclides DCI/Q

basin) Concrete ^Co 2.20 x 10' NO

"'Cs 2.01 x 10' NO
152Eu 1.72 x 10° NO

15°Eu 5.68 x 10' NO
238Pu 6.78 NO
239210Pu 2.00 x 102 NO

9DSr 2.38 x 10' NO

Inoreanics me/ke

Arsenic 4.7 x 10' YES

Lead 5.40 x 10' NO

116-H-1 (process 12,015.0 58.8 33.5 1970.0 6.1 Soil Radionuclides pCUP
effluent trench) ^Co 3.42 x 10' NO

"'Cs 4.01 x 10' NO
152Eu 5.30 x 10' NO

150Eu 8.8 x 10' NO
''°""po i.i x 10' NO

Inorganics me/ke
Arsenic 3.79 x 10' YES

Chromium 2.96 x 10' YES
VI 1.87 x 10' NO
Lead

pPb
Organics 9.20 x 10' NO

Chrysene

116-H-4 (pluto crib) 0.0 0.0 0.0 0.0 0.0 NA None NA NA
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Waste Site Extent of Contamination Maximum Are Reduced
(group) Concentration Infiltration

Volume Length Width Area Depth Medial Refined Detected Concentrations

(m) (m) (m) (m) (tn) Material COPC (a) Exceeded?

100 H pipeline (b) (b) (b) (b) (b) Steel Radionuclides assume data from NO(c)
(Pipeline) Concrete wCo pipeline group

"'Cs
1szEu

"^Eu
issEu

63Ni
238PU

3392CON

^Sr

132-H-1 0.0 0.0 0.0 ^u.0 0.0 NA None NA NA
Reactor

Exhaust Stack

(D&D facility)

132-H-2 0.0 0.0 0.0 0.0 0.0 NA None NA NA
Filter Building

(D&D facility)

132-H-3 0.0 0.0 0.0 0.0 0.0 NA None NA NA
Effluent

Pumping
Station (D&D

facility)

(a) Where concentration exceeds preliminary remediation goals.

(b) No contaminated soil is associated with the site; therefore, no volume of contamination is calculated; extent of contamination is limited to the pipeline
itself.

(c) Based on group data.

COPC = contaminants of potential concern

NA = not applicable

D&D = decontamination and decommissioning
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Table E2-7. Allowable Soil Concentration - Reduced Infiltration Scenario.

Analyte Soil Concentration

RADIONUCLIDES pCi/g

24'Am 5.01(103)
14C 2.92(103)
134Cs 8.35(104)
137C$ 1.25(105)

'Co 2.09(105)
52Eu 3.34(106)
154Eu 3.34(106)
155Eu 1.67(107)
3H 8.35(104)
^"K 2.34(104)
22Na 3.34(104)
63Ni 7.52(106)
238Pu 8.35(102)
239"40Pu 6.27(102)
22eRa 4.00(10°)
'Sr 2.09(104)
94I'c 4.18(10')
22'I'h 1.67(10')
232Th .09(10°)2
233/234U

80.35(102)

235U 1.00(103)
238

V

T 1 1 .00(103)

INORGANICS mg/kg

Antimony 2.51(10-1)
Arsenic 2.09(10°)

Barium 4.18(104)

Cadmium 1.25 (102)
Chromium (VI) 4.18(10°)

Lead 1.25(103)

Manganese 2.09(103)
Mercury 5.01(10')
Zinc 1.25(105)

ORGANICS mg/kg

Aroclor 1260 2.21(102)

Benzo(a)pyrene 9.19(102)

Chrysene 2.00(10°)

Pentachlorophenol 4.40(10')
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3.0 RESULTS OF THE PLUG-IN APPROACH

This section provides the "plug-in" (Section 1.4 of the Process Document) approach
as applied to the interim remedial measures candidate sites in the 100-HR-1 Operable Unit.
The plug-in approach requires identification of the waste site group to which a waste site
belongs and an evaluation of the alternate applicable criteria.

Identification of the waste site group to which each waste site belongs is accomplished
by using the waste site descriptions defined in Section 2.0 and fitting the site into the
appropriate waste site group in Figure 1-4 of the Process Document. It is also necessary to
refer to the group descriptions defined in Section 3.0 of the Process Document. The
appropriate group for each site is identified in Table E3-1.

Table E3-1 presents the evaluation of the alternative applicability criteria for each
interim remedial measures waste site. The evaluation represents step 6 of the plug-in
approach (Section 1.4 of the Process Document) and identifies which alternatives and
enhancements apply to each site. Any deviation from alternatives developed for the
appropriate group in the Process Document are identified by footnote. Sites with deviations
will be developed further in subsequent sections; however, the general analysis of alternatives
in the Process Document (Section 5.0) will be used for sites without deviations.

The deviations indicated in Table E3-I are briefly summarized as follows:

• Waste site 116-H-7 retention basin has contamination <5.8-m (19-ft) thick;
therefore, In Situ Vitrification does apply.

• Waste site 116-H-1 process effluent trench has contamination that is
>5.8-m (19-ft) thick; therefore, In Situ Vitrification does not apply. Also,
because organic contaminants are present, thermal desorption will be added as
an enhancement to the treatment alternative.

• Waste site 100-H buried pipelines are not known to have soil contamination
associated with them; therefore, soil treatment is not applicable.

• Waste site 116-H-4 pluto crib was removed and buried in waste site 118-H-5
burial ground in the past; therefore, no action is warranted at the site.

3.1 EXAMPLE APPLICATION OF THE PLUG-IN APPROACH (116-H-7)

To achieve a further understanding of the plug-in approach (Section 1.4 of the Process
Document), an example of its application has been developed. The example, waste site
116-H-7, will be evaluated as dictated by the plug-in approach. The waste-site profile has
been defined in Section 2.0 (completing step 4 of the approach). Steps 5 and 6 of the
approach are completed below.

E3-1
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3.1.1 Identification of Appropriate Group

Waste site 116-H-7 retention basin is assessed against the elements of Figure 1-4 of
the Process Document to ensure that the appropriate group is identified.

Table E2-2 does not indicate that the site received solid waste, and states that the site
held cooling water effluent from H Reactor for short-term cooling/decay before release to the
Columbia River. This indicates that it is a contaminated soil site used for liquid effluent
transfer. Table E2-2 does indicate that the site is a reinforced concrete retention basin. It
can be concluded that the appropriate group for waste site 116-H-7 is the retention basins.
The profile for the group and the associated detailed and comparative analyses are
documented in the Process Document.

3.1.2 Evaluation of the Alternative Applicability Criteria

Based on the description and profile developed for waste site 116-H-7 in Section 2.0,
an evaluation of the alternative applicability criteria can be accomplished. The evaluation of
each alternative is presented below.

No Action - There are data indicating contamination present at the site that warrants an
interim action. Therefore, no action is not an appropriate alternative.

Institutional Controls - Refined COPC are identified for waste site 116-H-7 in Table E2-3
indicating that there are contaminants present that exceed preliminary remediation goals.
Therefore, institutional controls will not effectively address contaminants at the site.

Containment - Because there are contaminants that exceed reduced infiltration concentrations
at waste site 116-H-7, containment will not be applicable at the site.

Removal/Disposal - Because contaminants exceed preliminary remediation goals, this
alternative may be applicable.

In Situ Treatment - Because contaminants exceed preliminary remediation goals, and the
contaminated lens is <5.8 m(19 ft), the In Situ treatment option may be applicable.

Removal/Treatment/Disposal - Because contaminants exceed preliminary remediation goals,
this alternative may be applicable. Thermal desorption enhancement is not necessary because
organic contaminants are not present at the site. For cost purposes, it was assumed that the
percentage of contaminated soil that can be effectively treated by soil washing is 33% of the
116-H-7 waste site. This percentage was based on die depth, distribution, and concentration
of contaminants at the waste site. This does not affect the application of the alternative, but
does impact the magnitude of volume reduction realized at the site.

This evaluation resulted in identifying applicable alternatives. These results are
compared to the results of the group analysis presented in Table E5-1 of the Process
Document to identify deviations.
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116-H-7 Alternatives
Applicable Removal/Disposal

In Situ Treatment
Removal/Treannent/Disposal
- no enhancements

Not Applicable No Action
Institutional Controls
Containment

Group Alternatives
Removal/Disposal
Removal/Treatment/Disposal
- no enhancements

No Action
Institutional Controls
Containment
In Situ Treatment

The alternatives for waste site 116-H-7 are not the same as those for the retention basin
group; therefore, deviations are identified and the site does not completely plug into the
analyses for the group. The deviation is with respect to the In Situ treatment alternative.
Contrary to the retention basin group, waste site 116-H-7 has a lens of contamination that is
<5.8 m (19 ft); therefore, In Situ Vitrification may be applicable at the site.
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Table E3-1. Comparison of Waste Sites to Remedial Alternatives. (page 1 of 2)

116-H-7 116-H-t PIPELINES 116-H-4 132-H-1
132-H-2

Waste Site 132-H-3

Group Retention Process Buried Decontamiuation

Basin Effluent Pipeline Pluto Crib and
Trench Decommissioniug

Alternative

I

Applicability Criteria and Are Applicability Criteria and Euhaucements Met?
Enhancements

No Action

SS-1 Criterion: No No No Yes (d) Yes

SW-2 • Has site been effectively

addressed in the past?

Institutional Controls

SS-2 Criterion: No No No NA NA

SW-2 • Contaminants < PRG

Containment

SS-3 Criteria: Yes Yes Yes NA NA

SW-3 • Contaminants > PRG

• Contaminants < reduced No No Yes NA NA

infiltration concentrations

Removal/Disposal

SS-4 Criterion: Yes Yes Yes NA NA

SW-4 • Comaminants > PRG

In Situ Treatment

SS-8A Criteria: Yea Yes NA NA NA

• Contaminants > PRG

• Comamination < 5-8 m Yes(d) No(d) NA NA NA

(19 ft) in depth

SS-8B Criteria: NA NA Yes NA NA

• Contaminants > PRG

• Contaminants < reduced NA NA Yes NA NA

infiltration concentrations

SW-7 Criteria: NA NA NA NA NA

• Contaminanls > PRG

• Contaminants < reduced NA NA NA NA NA

infiltration concentrations
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Table E3-1. Comparison of Waste Sites to Remedial Alternatives. (page 2 of 2)

116-H-7 116-H-1 PIPELINES 116-11-0 132-H-1
132-H-2

Waste Site 132-H-3

Group Retention Process Buried Decoutaminafion
Basin Effluent Pipeline Pluto Crib and

Trench Decommissioning

Alternative Applicability Criteria and Are Applicability Criteria and Enhancements Met?
Euhaucements

Removal/Treatment/Disposal

SS-l0 Criterion: Yes Yes NA(d) NA NA

• Contaminants > PRG

Enhancements: No Yes(d) NA(d) NA NA
• Organic contaminants (if

yes, thermal desorption

must be included in the

treatment system)

• Percentageof 33% 33% NA(d) NA NA
comaminated volume less

than twice the PRG for

cesium-137.

SW-9 Criterion: NA NA NA NA NA

• Contaminants > PRG

Enhancement: NA NA NA NA NA
• Organic contaminants

NA - not applicable

(d) - deviation from waste site group

PRG - preliminary remediation goals
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4.0 ALTERNATIVE DEVELOPMENT

This section identifies those waste sites in the 100-HR-1 Operable Unit that match
completely with their corresponding waste site group in the Process Document; and those
waste sites that don't match.

For those sites that match completely, the site plugs directly into the analysis of
alternatives for the waste site group conducted in the Process Document (see Section 1.4,
Step 6a). The waste sites that meet this requirement are 132-H-1, 132-H-2, and 132-H-3

The sites that do not plug in directly (Process Document, Section 1.4, Step 6b) can be
divided into two groups. The first group contains those sites that require enhancements to an
alternative or an inclusion or dismissal of an alternative as originally proposed. These sites
are discussed in the bullets that follow. However, the enhancements do not need
development for these sites, because the Process Document incorporates the appropriate
enhancements in Section 1.4.

• The 116-H-4 pluto crib does not meet the applicability criteria for the pluto
crib group alternatives identified in the Process Document. Because this site
was excavated and material buried in waste site 118-H-5 (decontamination and
decommissioning), contamination is believed to no longer exist at the site.
Therefore, this site meets the applicability criteria for the No Action
Alternative. Accordingly, this site deviates from the group because of a
change in the applicable alternatives.

• The 116-H-1 process effluent trench requires thermal desorption as an
enhancement option (because of the presence of organic contamination) to the
Removal/Treatment/Disposal Alternative. Additional development of the
technology and alternative are not required because the Process Document
discusses thermal desorption as a treatment enhancement. Waste site 116-H-I
does not meet the applicability criteria for In Situ Vitrification (unlike the
process effluent trench waste site group).

• The 116-H-7 retention basin does meet the applicability criteria for the In Situ
treatment alternative because of its relatively shallow depth of contamination.
Therefore, this site deviates from the retention basin group. However, this
deviation does not require additional development of technologies or
alternatives.

• Buried pipelines in the 100-HR-1 Operable Unit have no identified
contaminated soils associated with them; therefore, the
Removal/Treatment/Disposal Alternative does not apply. This is a deviation
from the group; therefore, this site does not require additional development of
technologies or alternatives.
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The second group of sites which do not plug in, are those sites that require a
significant modification to an alternative, such as changes in the excavation process or
disposal options. Alternatives for sites included in this second set require additional
development in the next section of this Appendix. None of the sites within the 100-HR-1
Operable Unit fit into this second set; therefore, additional alternative development is not
required.
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5.0 DETAILED ANALYSIS OF ALTERNATIVES

This section presents the detailed analysis of the remedial alternatives for the four
individual waste sites within the 100-HR-1 Operable Unit that require further analyses
(i.e., do not plug into Process Document). In the detailed analysis, each alternative is
assessed against the evaluation criteria described in Section 5.1 of the Process Document.
The detailed analysis provides a basis to compare the alternatives and support a subsequent
evaluation of the alternatives made by the decision makers in the remedy selection process.

The detailed analysis for the sites within the 100-HR-1 Operable Unit are presented in
the following manner:

• The detailed analyses for those individual waste sites that do not deviate from
the waste site groups are referenced to the group discussion presented in the
Process Document.

• The detailed analyses for those individual waste sites that deviate from the
waste site groups are discussed in Section 5.2.

5.1 SITE-SPECIFIC COMMON EVALUATION CONSIDERATIONS

Based on the comparison presented in Table E3-1, several of the individual waste
sites within the 100-HR-1 Operable Unit plug into the waste site group alternatives;
therefore, the common evaluation considerations for these individual waste sites can be found
in the Process Document. These individual waste sites include 132-H-1, 132-H-2, and 132-
H-3.

The common evaluation considerations for the remaining waste sites (1 16-H-7,
116-H-1, 116-H-4, and 100-H pipelines) are discussed in the following sections. Each
deviation of a Process Document alternative for these waste sites is analyzed for impacts to
transportation, air quality, ecological, cultural, socioeconomic, noise and visual resources.
In addition to identifying those potential impacts, irretrievable and irreversible commitment
of resources, indirect and cumulative impacts, and compliance with Executive Order 12898
are also discussed.

5.1.1 116-H-7 Retention Basin

This section evaluates the alternatives that deviate from the Process Document for
waste site 116-H-7 retention basin. Alternatives SS-4, SS-8A, and SS-10 are applicable to
this site. However, only Alternative SS-8A deviates from the Process Document and
therefore will be evaluated.

Alternative SS-8A, In Situ Vitrification of contaminated soil, would impact
transportation. This alternative would require the transport of equipment, solid waste from
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operations, and importing clean fill after treatment by truck on site. The commuter traffic
associated with this alternative would not be expected to cause a noticeable impact in the Tri-
Cities area or on the Hanford Site.

Implementation of Alternative SS-8A for the 116-H-7 retention basins would not
impact air quality in the short-term. The 116-14-7 retention basins are not known to have
any organic contamination, so the emission of organic compounds during vitrification would
not be a problem. Mitigative measures would be employed as needed to ensure that short-
term impacts on air quality are minor and acceptable.,

In Situ Vitrification of the contaminated soil at the 116-H-7 retention basins would not
impact ecological resources. This area has been disturbed by former reactor operations and
presently has very little ecological value. Revegetation and restoration efforts subsequent to
In Situ Vitrification would in the long-term benefit natural resources.

Impacts from remediation to cultural resources co-located with the retention basins
would generally be minimized by this alternative. The potential of this alternative for
disturbing cultural resources is considered low. However, contaminated cultural resources
would be a continuing source of concern to Native American communities.

The socioeconomic impact of this alternative would be insignificant. The number of
employees involved and the income gained would be insignificant when compared with the
total Tri-Cities area employment. Workers would likely come from the regional labor force.
So, consistent with overall employment, income and population impact effects on housing
would be insignificant.

This alternative would create minor short-term impacts to noise and visual resources.
Some impact to 100 Area noise levels may occur during the In Situ treatment process. Noise
mitigation would be provided should noise levels become a problem. To mitigate potential
impacts to visual resources, dust controls and backfilling with clean soil and contouring and
revegetating would be implemented when needed.

This alternative would result in commitment of land-to-waste management.
Institutional controls and monitoring would be required. Resources, such as federal funds,
soil cover, and consumables, such as fuel, electricity, chemicals, and personal protective
equipment, would be irreversibly committed.

The indirect impact of this alternative would be enhancement of the natural resources
through revegetation of remediated waste sites. This alternative could add to the cumulative
impact on transportation, ecological, noise, and visual resources from Hanford Site
remediation.

As stated in the Process Document in Section 5.2.6.5, this alternative would comply
with Executive Order 12898, Environmental Justice, because it would not disproportionately
affect any group of the population more than another.
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5.1.2 116-H-1 Process Effluent Trench

This section evaluates the alternatives that deviate from the Process Document for the
116-H-1 process effluent trench site. Alternatives SS-4 and SS-10 are applicable to this site.
However, only Alternative SS-10 deviates from the Process Document, and therefore, will be
evaluated.

Alternative SS-10, which includes thermal desorption, would impact transportation.
This alternative would require the transport of equipment, contaminated and solid waste, and
clean fill by truck on site. The commuter traffic flow for this alternative would be
considered an impact in the 100 Area.

The thermal desorption included in this alternative may impact air quality. Organics
present at waste site 116-H-1 may be emitted during the thermal desorption process.
However, mitigative measures would be employed as needed to ensure that these potential
short-term impacts on air quality are minor and acceptable.

Excavation, soil treatment, and disposal of the remaining contaminated soil would
have a short-term impact on wildlife as a result of increased human activities, traffic, noise,
and fugitive dust. Mitigation measures would be implemented to limit these impacts.
Alternative SS-10 would remove contaminants from the area, and the subsequent revegetation
and restoration efforts would, in the long term, benefit natural resources.

The potential of this alternative, for disturbing cultural resources, is considered high.
Actions to mitigate adverse impacts on significant cultural resources must be taken before
implementing this alternative.

The socioeconomic impact of this alternative would be insignificant. The number of
employees involved and the income gained would be insignificant when compared with the
total Tri-Cities area employment. Workers would likely come from the regional labor force.
Consistent with overall employment, income, and population impact effects on housing would
be insignificant.

This alternative would create minor short-term impacts to noise and visual resources
during the treatment process. Noise mitigation would be provided should noise levels
become a problem. To mitigate potential impacts to visual resources, dust controls and
backfilling with clean soil then contouring and revegetating would be implemented when
needed.

Resources such as federal funds, soil cover; and consumables such as fuel, electricity,
chemicals, and personal protective equipment would be irreversibly committed.

The indirect impact of this alternative would be an enhancement of the natural
resources through revegetation. This alternative could add to the cumulative impact on
transportation and cultural, noise and visual resources from Hanford Site remediation.
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As stated in the Process Document, this alternative may comply with Executive Order
12898, Environmental Justice. Excavation always poses the risk of unearthing Native
American burials. This risk of an adverse impact on Native American cultural resources
may be disproportionately large compared to other segments of the population. This
alternative may protect groups of the population with higher fish consumption patterns than
the general population from contamination at the 116-H-1 process effluent trench.

5.1.3 116-H-4 Pluto Crib

Because of the elimination of contamination (through previous excavation and
removal) only the No Action Alternative (SS-1) applies to the 116-H-4 pluto crib site. The
deviation for this site is just an omission of alternatives; no evaluation is required.

5.1.4 Buried Pipelines

The Removal /Treatment/Disposal Alternative (SS-10) is applicable to sites that have
contaminated soil. Current documentation indicates that the soil surrounding the 100-HR-1
pipelines is not contaminated (Dorian and Richards 1978). Therefore, the soil surrounding
the pipelines is not anticipated to require remedial action. The deviation for this site is just
an omission of an alternative; no evaluation is required.

5.2 SITE-SPECIFIC DETAILED ANALYSIS

Based on the comparison presented in Table E3-1, several of the individual waste
sites within the 100-HR-1 Operable Unit plug into the waste site group alternatives;
therefore, the detailed analysis for these individual waste sites can be referenced to the
Process Document. These individual waste sites include 132-H-1, 132-H-2, and 132-H-3.

The detailed analysis for the remaining waste sites (116-H-7, 116-H-1, 116-H-4, and
100-H pipelines) are discussed in the following sections. Table E5-1 summarizes the
Remedial Alternatives applicable to each waste site and shows whether the detailed analysis
is covered in the Process Document or discussed in this document. Tables E5-2 and E5-3
present the remediation costs and durations, respectively, associated with all waste sites.

5.2.1 116-H-7 Retention Basin

This section evaluates the alternatives that deviate from the Process Document for the
116-H-7 retention basin site against the CERCLA evaluation criteria. Alternatives SS-4,
SS-8A, and SS-10 are applicable to this site. However, only Alternative SS-8A deviates

from the Process Document, and therefore, will be evaluated.

5.2.1.1 Overall Protection of Human Health and the Environment. Alternative SS-8A
involves In Situ Vitrification to thermally treat organic contaminants and immobilize

inorganic contaminants applicable to the 116-H-7 retention basin. Alternative SS-8A will
eliminate the human health and ecological pathways in approximately 8.1 years. Workers
will not be exposed to contaminants during implementation.
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5.2.1.2 Compliance with ARAR. Chemical-specific ARAR for Alternative SS-8A will be
met by thermal destruction and encapsulation of contaminants in the soil. Location-specific
ARAR can be met through proper planning and scheduling. Action-specific ARARs are met
through appropriate design and operation.

5.2.1.3 Long-term Effectiveness and Permanence. The magnitude of the remaining risk
for Alternative SS-8A is expected to be minimal because of the anticipated characteristics of
the vitrified material and the soil cover. Sources of risk remain; however, In Situ
Vitrification will eliminate all exposure pathways. Long-term management in the form of
institutional controls and groundwater surveillance monitoring is required. Also,
maintenance of the soil cover overlying the vitrified material may be needed.

5.2.1.4 Reduction of Toxicity, Mobility, or Volume. In Situ Vitrification is an
irreversible process that will treat all of the contaminated soil to the maximum melt depth,
effectively immobilizing the contaminants in the glass melt. Hydraulic infiltration is
temporarily reduced and mobilization is eliminated. There will be minimal quantities of
residuals from offgas treatment as condensate and contaminated filters. However, these can
be disposed of directly into the melt. The principal exposure pathways at the site are
eliminated.

5.2.1.5 Short-term Effectiveness. Risks to the community and workers during In Situ
Vitrification include potential releases of fugitive dusts and gases. These releases can be
controlled through proper operating procedures. No receptors are currently in the area.
However, remedial activities can be scheduled to accommodate nesting or roosting species if
encountered. All remedial action objectives are met upon completion of a Remedial
Alternative.

5.2.1.6 Implementability. Some difficulties are associated with the implementation of In
Situ Vitrification. Some investigation may be required to locate the area proposed for
treatment. In addition, soil particle sizes may vary from site to site. Existence of cobble
layers and structural members may affect performance. It is very unlikely that technical
problems will lead to schedule delays. All necessary equipment and specialists are readily
available. Long-term deed restrictions may require coordination with state groundwater
agencies and with local zoning authorities.

5.2.2 116-H-1 Process Effluent Trench

This section evaluates the alternatives that deviate from the Process Document for the
116-H-1 process effluent trench site against the CERCLA evaluation criteria. Alternatives
SS-4 and SS-10 are applicable to this site. However, only Alternative SS-10 deviates from
the Process Document, and therefore, will be evaluated. Alternative SS-8A is applicable to
the process effluent trench group, but was eliminated for 116-H-1 in the evaluation of the
alternative applicability criteria in Section 3.2.

5.2.2.1 Overall Protection of Human Health and the Environment. Based on the
presence of organics, Alternative SS-10 requires that thermal desorption be included for this
waste site. The removal/treatment/disposal technologies associated with Alternative SS-10
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will result in protectiveness of human health and the environment regardless of the additional
treatment by thermal desorption. Any additional short-term risk to the workers or the
community can be minimized through engineering controls and proper health and safety
protocol.

5.2.2.2 Compliance with ARAR. Chemical-specific ARAR for Alternative SS-10 will be
met by desorption of organic compounds from the soil. Location-specific ARARs can be met
through proper planning and scheduling. Action-specific ARARs are met through
appropriate design and operation.

5.2.2.3 Long-term Effectiveness and Permanence. The addition of thermal desorption to
Alternative SS-10 does not change the analysis of this alternative with respect to this criterion
from the Process Document. Contaminated soil exceeding preliminary remediation goals will
be permanently removed from the site.

5.2.2.4 Reduction of Toxicity, Mobility, or Volume. Thermal desorption is primarily an
irreversible process in which nearly all of the volatile and semivolatile constituents will be
reduced. Any of the remaining volatile and semivolatile organic contaminants will be
rendered immobile. Thermal desorption may completely reduce the volume of soil,
producing minimal amounts of residuals that will be transferred to a disposal facility.

5.2.2.5 Short-term Effectiveness. Risks to the community and workers during thermal
desorption include potential releases of fugitive gases. These releases can be controlled
through vapor abatement and proper operating procedures. No receptors are currently in the
area. However, remedial activities can be scheduled to accommodate nesting or roosting
species if encountered. All remedial action objectives are met upon completion of Remedial
Alternative.

5.2.2.6 Implementability. No difficulties are anticipated with the implementation of
thermal desorption despite the absence of site-specific treatability study data. An influent soil
particle size limitation of 2-in. exists. It is very unlikely that technical problems will lead to
schedule delays. All necessary equipment and specialists are readily available and
adjustments to Alternative SS-10 are easily accomplished as thermal desorption will be an
off-line process. Because of removal, post closure monitoring will not be required.

5.2.3 116-H-4 Pluto Crib

This section evaluates the alternatives that deviate from the Process Document for the
116-H-4 pluto crib sites against the CERCLA evaluation criteria. Because of the elimination
of contamination (through previous excavation and removal) only Alternative SS-1 applies,
and therefore, no evaluation is required.

5.2.4 Buried Pipelines

This section evaluates the 100-HR-1 pipeline sites against the CERCLA evaluation
criteria. The Removal/Treatment/Disposal Alternative (SS-10) is applicable to sites that have
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contaminated soil. Current documentation indicates that the soil surrounding the 100-HR-1

pipelines is not contaminated (Dorian and Richards 1978). Therefore, the soil surrounding

the pipelines will not require remedial action. Because the deviation for this site is just an

omission of an alternative, no evaluation is required.
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Table E5-1. 1Faste Site Remdial alternatives and Technologies.

Alternatires Technologies Included Waste Site Grou

116-H-7

Retention Basin

116-H-1

Process Effluent

Trench

Buried Pipelines 116-H-4

Pluto Crib

132-H-1

132-H-2

132-H-3

NoAction 55-I
56V-I

\one 0 P

Institutiotul Controls SS-2 Deed Restrictions

SW-? Grow.dwaterNIotutonn,

Contaiivne<Zt SS-3 Surface Water Controls

54V-3 Ni (odifiedRQt:lBarrier

Deed Restrictions P

GroundwaterN Ionitorsl, P

Dis osalRemoval 55-4 Remo^^al P P
, p

S1V-= Disposal F P P

In Situ Treatment SS-3A Surface Water Controls C

InSituVittificaaon

_

v

Groundwater monitoring _U !

Deed restrictiocti 0

SS- S B Void Grouting

Modified RCR--k Barrier P

Surface Water Controls P

Deed Reshictions P

Groundwater ` Sonitoring
- ------^

P
_

5^\-7 D^-iamicCom action
^

Modified RQZP. Barrier

Stsface Water Controls

Groundwater\fonitorLng ---------_- _._-- --------I
Deed Restrictions

Treatment DisposalRemo%-al SS-10 Removal P P,
Thermal Desot fion P,O

Soil Washin -, P P,

Disoosal P_ P

SFV-9 Removal

11,em al Desorpcon _ I I

Compaction

rERDF Disposal

Note: P - Indicates the detailed analysis which is pro^ided in the Process Ua.zur.ent

O - Indicates the detailed analysis ^d-idi is procideci in the operaole mut-spedtic report

blank - Tedunolow does not apply to this 4Vaste Site

RCRA - Resource Caven'ation and Reco%erv Act

ERDF - En^ironmental Restoration Disposal Faciity
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Table E5-2. 100-HR-1 11aste Site-Specific Alternati^e Costs.

I
Contt,incnent Removal! DL, sal In Situ Treatment Ren:o%al Tleaiment DF^x^al

Site
Capital uC.VI Pre-sentlA'olth C<,.oit,l O&_',( AesentlAbrth Capitai ^ 01^_AI PresentlCorth Ca itai OS.AI Ae=-entl\brth

100-HR-1 OPERABLE UNIT

116-H-7 RetentionBasut 529.L\i SO S2SVI 566.961 534.9M 598.0M 531.9b1 54.0^^I 534?D-I

116-H-1ProcessEfEluent S6.OSM 50 53.79i`I 56.713ivl 5.525M 57.021A4

Trendi

116-H-4 Pluto Crib \a u^terim action propo=ed at <ite

^
100H PIPELI\ES 59.^6h[ ^ i.b l\-1 511.9^I 52? 1t 50.0 5216A[ 5.91?^I 50.0 S.S93 I

132-H-1 Reactor E^haust No interim action propoed at site

^ta -k

132-H-3 Exhaust Air Filter No interim action proposed at site

Buildin-

1.'>"'-H- 3 E'.3luent Ptunpir.Q

Staholt

V-n intanm qrt_nn prnpn^d at cite

Bluvk Cell = Aot kpplicable

O&b4=Operation and Maintenance

ivt=million
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Containment Removal/Disposal In Situ Treatment Removal/Treatment/Disposal

SITE Duration

(yrs)

Duration

(yrs)

Duration

(yrs)

Duration

(yrs)

100-HR-I OPERABLE UNIT

116-H-7 Retention Basin 0.5 8.1 L0

116-H-1 Process EHluentTrench 0.2 0.2

116-E1-4 Pluto Crib No interim action proposed at site

100 H PIPELINES 0.5 0.3 0.1

118-H-5 Burial Ground Institutional Controls proposed at site

132-H-1 Reactor Exhaust Stack No interim action proposed at site

132-11-2 Exhaust Air Filter Building No interim action proposed at site

132-H-3 Effluent Pumping Station No interim action proposed at site

Blank Cell = Not Applicable
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6.0 COMPARATIVE ANALYSIS

This section presents the comparative analysis of Remedial Alternatives, which
involves evaluation of the relative performance of each alternative with respect to the
evaluation criteria presented in Section 5.0. This comparison identifies the advantages and
disadvantages of each alternative so that key tradeoffs can be identified.

Following the methodology of the Process Document, the comparative analysis of the
100-HR-1 alternatives is presented in tabular format (Tables E6-1 through E6-3). The tables
present the alternatives applicable to each waste site and a comparison of the relative
differences between each alternative. The comparison consists of identifying the relative
rank of the alternative (relative to other applicable alternatives) along with the cost', and a
discussion of the specific advantages and disadvantages of each alternative. The quantitative
comparison tables rank each alternative as well as provide separate rankings for the five
criteria evaluated.

6.1 QUANTITATIVE COMPARISON OF REMEDIAL ALTERNATIVES

6.1.1 116-H-7 Retention Basin

The 116-H-7 retention basin does meet the applicability criteria for the In Situ
Vitrification Treatment Alternative because of its relatively shallow depth of contamination
(unlike the retention basin group presented in the Process Document).

The addition of In Situ Vitrification as a treatment alternative results in the need to
reexamine the comparative analysis performed in the Process Document. The
Removal/Disposal and Removal/Treatment/Disposal Alternatives evaluated for retention
basins in the Process Document applies directly to the 116-H-7 retention basin. In Situ
Vitrification for the retention basin follows the same philosophy, detailed evaluation, and
comparative analysis, as was performed for the other waste sites that included ISV. The
only factor that resulted in variations to the scoring for different waste sites is the size of the
excavation. The long-term effectiveness, reduction in toxicity, mobility, and volume through
treatment, and short-term effectiveness all remain the same score as was given to the other
waste sites (a 4, 7, and 7, respectively). A score of :2 was given to the retention basins for
implementability because of the large area to be vitrified. As a result, Removal/Disposal is
the highest ranking option followed by Removal/Treat.ment/Disposal and then In Situ
Vitrification.

6.1.2 116-H-1 Process Effluent Trench

The elimination of ISV for the 116-H-1 Process Effluent Trench leaves the two
Remedial Alternatives to be evaluated as Removal/Disposal and
Removal/Treatment/Disposal. The addition of thermal desorption to the treatment process

'Estimates of durations for each alternative are presented in Section 5.0, Table E5-2.
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increases the score for the Reduction in Toxicity, Mobility, and Volume through Treatment
by one point. The additional process slightly reduces the short-term effectiveness and
implementability categories. This reduction is so slight that a reduction in the score
originally given to these categories is not warranted. However, as can be seen in the scoring
of the cost category, a reduction in score in the cost category by one point is required.

6.1.3 116-H-4 Pluto Crib

The 116-H-4 pluto crib site was excavated from its original location in 1960. The
excavation debris was then buried in the 118-H-5 burial ground to accommodate the
construction of the 132-H-2 filter building. (The 118-H-5 burial ground will be addressed as
part of the 100-HR-2 Operable Unit.) No contaminants of concern were identified at the
116-H-4 pluto crib site; therefore, the No Action Alternative is the preferred alternative.
The No Action Alternative meets all CERCLA criteria evaluated for action alternatives for
this waste site. The 116-H-4 pluto crib will be addressed as part of future remedial actions
for the 100-HR-1 Operable Unit.

6.1.4 100-H Buried Pipelines

The reason for eliminating the treatment option for Removal/Treatment/Disposal
Alternative is the lack of contaminated soils around the buried pipelines. This lack of
contaminated soil has its benefits from a cost and environmental cleanup perspective, but
increases the difficulties for short-term effectiveness and implementability from the need to
create staging areas and double handling of the clean fill that would be placed back into the
hole. As a result, the score for these two categories have been reduced by one point. This
results in Removal/Disposal to still be the highest ranking alternative, but In Situ Grouting is
now less than one point behind the Removal/Disposal Alternative.
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Table E6-1. Quantitative Comparison of Evaluation Criteria for 116-H-7
Retention Basin.

Remedial Alternatives
CERCLA
Evaluation RemovaVDicposal In Situ Vitrification RemovaVTreatmeut/Disposal
Criteria

Weight Score Rank'° Weight Score Rank19 Weight Score Rank°

Long-term 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00
Effectiveneas

Reduction of 0.50 4.00 2.00 0.50 7.00 3.50 0.50 5.00 2.5
Mobility or

Volume

Sho[t-term 0.50 6.00 3A0 0.50 7.00 3.50 0.50 3.00 1.50
Effectiveness

Implementability 1.00 9.00 9.00 1.00 2.00 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 3.00 1.00 8.00 8.00

Total Rank"' 31.0 16.00 26.0

"'Rank = weight x score

""Total Rank = sum of individual rankings
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Table E6-2. Quantitative Comparison of Evaluation Criteria
for 116-H-1 Process Effluent Trenches.

CERCLA
Remedial Alternatives

Evaluation

Criteria

Removal/Disposal Removal/Treatment/
Disposal

Weight Score Rank°) Weight Score Rank"'

C.ong4enn
Effectiveness

1.00 7.00 7.00 1.00 9.00 9.00

Reduction of

Mobility or Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 7.00 3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank'` 29.0 26.0

'°)Rank = weight x score

`bTotal Rank = sum of individual rankings
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Table E6-3. Quantitative Comparison of Evaluation Criteria
for 100-H Buried Pipelines.

Remedial Alternatives
CERCLA
Evaluation Containmmt Removal/Disposal In Situ Grouting
Criteria

Weight Sarce RanN°' Weight Score Rank'^ Weight Score Rank°

Long-term 1.00 2.00 2.00 1.00 7.00 7.00 1.00 3.00 3.00
ERectiveness

Reduction of 0.50 1.00 0.50 0.50 3.00 1.50 0.50 2.00 1.0
Mobility or

Volume

S hort-term 0.50 7.00 3 50 0.50 6.00 3.00 0.50 6.00 3.00
Effectiveness

[mplementability

t

1_00 3.00 3 00 1.00 7,00 7.00 1.00 2.00 2.00

1.00 1.00 1 00 1.00 4.00 4.00 1.00 10.00 10.00

Total Reuho'
I

10.0 22.5 19.0

°1Rank = weight x score

'°'Total Rank = sum of individual rankings
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7.0 COMPARATIVE ANALYSIS FOR REVISED FREQUENT USE SCENARIO

As discussed in the introduction of this Appendix, the detailed and comparative
analyses performed in Sections 5.0 and 6.0 of the Process Document and this FFS Appendix
were based on meeting human health risk-based goals assuming occasional use of the land
and soil remediation to support frequent use of groundwater. This scenario is referred to as
the baseline scenario. Based on the recent Tri-Party Agreement decision to use Washington
State MTCA B regulations and EPA's proposed 15 mrem/yr radiation exposure criteria to
establish soil remediation goals, an assessment was conducted to see how this change in
cleanup goals affects the analysis of alternatives. The revised frequent use scenario
(MTCA B/15 mrem/yr), discussed in the Sensitivity Analysis (Appendix D, Attachment 6),
indicates that the revised frequent use scenario imposes the following two significant changes
on the comparative analysis of alternatives.

l. The In Situ and Containment Alternatives are no longer appropriate for interim
actions at the 100 Areas because these alternatives leave wastes at the site and
thereby preclude several potential future uses. Interim actions, based on the
recent Tri-Party decision, should be consistent with both frequent and
occasional use of the land.

2. The revised frequent use scenario potentially requires less excavation than the
baseline scenario. Therefore, the costs of the Removal/Disposal and
Removal/Treatment/Disposal alternatives are reduced 32 and 30%,
respectively, as compared to the baseline scenario. The baseline scenario costs
are presented in Appendix B of the Process Document, and the costs and
volumes for the revised frequent use scenario are presented in the Sensitivity
Analysis (Appendix D).

With the elimination of the Containment and In Situ Treatment alternatives, the
Removal/Disposal and Removal/Treatment/Disposal alternatives become the two principal
remedial alternatives. The change from the baseline scenario to the revised frequent use
scenario influences these two alternatives in similar ways. Therefore, there is very little
effect on the key discriminators used for the comparative analysis. This means that the
comparative analysis of these two alternatives under the baseline scenario changes only
slightly as a result of the switch to the revised frequent use scenario. The next two
subsections evaluate how the revised frequent use scenario changes the results of the original
analysis of alternatives. The evaluation is based on information presented in Appendix D,
the Process Document, and earlier sections of this FFS Appendix.

7.1 INFLUENCE OF THE REVISED FREQUENT
USE CLEANUP GOALS ON THE 100-HR-1 FFS

The development of the remedial alternatives in the 100 Area Feasibility Study Phases
I and 2 (DOE-RL 1993a) and the Process Document are not influenced by the change in
cleanup goals, so the number and types of remedial alternatives remain the same. Likewise,
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the plug-in approach is still directly applicable for either the baseline or the revised frequent
use scenarios.

The detailed analysis of the Removal/Disposal and Removal/Treatment/Disposal
alternatives in the Process Document (Section 5.0) is influenced only slightly by the change
in cleanup goals (less excavation is required by the revised frequent use scenario); therefore,
there is no change in the assessment of these alternatives with regards to the CERCLA
evaluation criteria and NEPA issues. The potential adverse effects of the Removal/Disposal
and Removal/Treatment/Disposal alternatives on workers, future site uses, and the
environment are also much the same under the revised frequent use scenario as they are
under the baseline scenario. Therefore, the detailed analysis of alternatives in the Process
Document and this 100-HR-1 FFS Appendix remain valid.

The comparative analysis in Section 6.0 of this FFS Appendix (see Tables 6-1 through
6-3) required changes because: (1) the In Situ and Containment alternatives drop out, and
(2) the ranking based on costs must be recalculated. In most cases the recalculation of costs
did not change the relative ranking of the alternatives. That is, the alternative with the
highest total rank under the baseline scenario also generally received the highest rank under
the revised frequent use scenario. The following subsection describes how the results of the
comparative analysis change, in comparison to the results in Section 6.0 of the Process
Document and this FFS Appendix, due to the change in the cleanup goals.

7.2 REVISED FREQUENT USE SCENARIO COMPARISON OF REMEDIAL
ALTERNATIVES

7.2.1 116-H-7 Retention Basins

With the elimination of In Situ Vitrification as an alternative for the 116-H-7 retention
basin, only Removal/Disposal and Removal/Treatment/Disposal are applicable for cleaning
up the retention basins (compare Tables 6-1 and 7-1 in this FFS Appendix). The scoring and
ranking of these two alternatives as presented in the Process Document and in this FFS
Appendix are still valid, and even the cost scores do not change. The cost reductions of 32
and 30% for Removal/Disposal and Removal/Treatment/Disposal, respectively, did not effect
the original cost scores in this case. Although the revised frequent use scenario requires less
excavation than the baseline scenario, it does not change the relative advantages and
disadvantages of the two alternatives and therefore, the comparative analysis remains
essentially the same. The comparative analysis rankings for the 116-H-7 waste site, based on
the revised frequent use scenario, are shown in Table 7-1 and the Removal/Disposal
Alternative receives the highest rank.

7.2.2 116-H-1 Process Effluent Trench

There were three alternatives applicable to the Process Effluent Trench waste site
group, as shown in Table 6-6 in the Process Document. However, as discussed in Section
3.0 of this FFS Appendix, the In Situ Vitrification Alternative is not applicable to the
116-H-1 site because the contaminated zone is thicker than 5.8 m (19 ft). Therefore, only
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two alternatives, the Removal/Disposal and Removal/Treatment/Disposal Alternatives are
addressed in the site specific comparative analysis (Table 6-2 in this FFS Appendix). Under
the revised frequent use scenario the quantitative rankings of these two alternatives do not
change (compare Tables 6-2 and 7-2), and the results of the comparative analysis remain the
same.

7.2.3 100-H Buried Pipelines

There were four remedial alternatives applicable to the Effluent (Buried) Pipelines
waste site group, as shown in the Process Document (Table 6-10). Under the revised
frequent use scenario the In Situ and Containment Alternatives are not applicable and
therefore drop out of the analysis. Also, the Removal/Treatment/Disposal Alternative is not
applicable to the 100-H Pipelines because the existing data indicate that the soil surrounding
the pipeline is not contaminated, thus no treatment is necessary (see Section 6.0 in this FFS
Appendix). Therefore, the Removal/Disposal Alternative is the only viable alternative for
the 100-H Buried Pipelines.

7.2.4 116-H-4 Pluto Crib

The 116-H-4 Pluto Crib was removed and buried in the 118-H-5 burial ground in
1960. Therefore, as discussed in Section 6.0 of this FFS Appendix, no further action is
warranted at this site.

7.2.5 Comparative Analysis Summary

At the 100-HR-1 Operable Unit, remedial alternatives were evaluated for cleaning up
four interim remedial measure candidate sites. This evaluation indicates that one site, the
116-H-4 Pluto Crib, has already been remediated; and that only one remedial alternative is
viable for the 100-H buried pipelines. At the remaining two sites, the 116-H-7 Retention
Basins and the 116-H-1 Process Effluent Trench, there are two appropriate remedial
alternatives, Removal/Disposal and Removal/Treatment/Disposal.
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Table E7-1. New Remediation Concept for Quantitative Comparison of Evaluation
Criteria for 116-H-7 Retention Basin.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rankl')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.50

Short-term Effectiveness 0.50 6.()0 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank("I 31.0 26.0

(e)Rank = weight x score
ro)Total Rank = sum of individual rankings

Table E7-2. New Remediation Concept for Quantitative Comparison of
Evaluation Criteria for 116-H-1 Process Effluent Trench.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/
Disposal

Weight Score Rank* Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 3.00 1.50 0.50 5.00 2.50

Short-term Effectiveness 0.50 7.00 3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank() 29.0 26.0

*Rank = weight x score
m^'i'otal Rank = sum of individual rankings
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Volume Estimate
100-HR-1 Operable Unit

OBJECTIVE:

Provide estimates of:

• The volume of contaminated materials within selected waste sites in the 100-HR-1
Operable Unit.

• The volume of materials that will need to be excavated to remove the contaminated
materials.

• The areal extent of contamination.

Estimates are provided for the following waste sites:

Site Number Site Name Page

116-H-1 107-H Liquid Waste Disp osal Trench EA1-7

116-H-4 105-H Pluto Crib EAI-9

116-H-7 107-H Retention Basin EA1-10

132-H-1 Reactor Exhaust Stack EA1-12

132-H-2 117-H Filter Building EAl-13

132-H-3 1608-H Wastewater Pumping Station EA1-14

Pipelines 107-H Effluent Pipelines EA 1-15
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Volume Estimate
100-HR-1 Operable Unit

METHOD:

The following steps are used to calculate volumes and areas for each waste site:

• Estimate the dimensions of each waste site.

• Estimate the location of the site.

• Estimate the extent of contamination present at each site.

• Estimate the extent of the excavation necessary to remove the contamination present.

• Calculate the volume of contamination present, the volume of material to be removed,

and the areal extent of contamination.

Waste Site Dimensions -
Dimensions of the waste site are derived from all pertinent references. The reference
used is noted in brackets [J.

Waste Site Location -
Location of the waste site is derived from pertinent references, confirmed by field visit.
The specific reference or method used to locate each site is discussed in a separate brief
(see Reference 9). Coordinates for each waste site are converted to Washington State
coordinates (see Reference 9). Resulting Washington State coordinates are presented
herein.

Contaminated Volume Dimensions -
The extent of contamination present at the waste site is estimated from analytical data
which exists for the site. The data used, assumptions made, and method for estimating
extent is discussed in a separate brief (see Reference 10). Dimensions are summarized
herein.

Excavated Volume Dimensions -
The extent of the excavation necessary to remove the contamination is based on a 1.5 H
: 1.0 V excavation slope with the extent of contamination at depth serving as the bottom
of the excavation.

Volume and Area Calculations -
The above information is used to construct a digital terrain model of each site within the
computer program AutoCad. The computer program DCA is then used to calculate
volumes and areas for the waste site.

ASSUMPTIONS:

The following assumptions were used to locate and/or provide dimensions for a waste site
if no other data exists. See Reference 10 for assumptions concerning extent of
contamination and Reference 9 for assumptions concerning location of the waste site.
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Volume Estimate
100-HR-1 Operable Unit

ASSUMPTIONS (continued):

Burial Grounds -
• Burial ground dimensions are 6.10 m(20 ft) wide at the bottom, 6.10 m(20 ft) deep,

and have 1.0 H: 1.0 V side slopes.
• Five feet of additional cover was provided.
• Burial grounds were filled completely.

Liquid Waste Sites -
• Trenches were built with 1.0 H: 1.0 V side slopes.
• Tops of cribs are (6 ft) below grade.

The following assumptions were used in calculating volumes and areas:
• No site interferences or overlaps are considered, volumes and areas are calculated for

each waste site separately.

All depths are below grade unless noted.

1. DOE-RL, 1994, U.S. Department of Energy, Richland Operations Office, Hanford
Site Waste Information Data System (WIDS), Richland, Washington.

2. 100-H Area Technical Baseline Report.

3. Hanford Site Drawings and Plans (P-1220, P-1221, M-1904-H, Sheet 4).

4. Site topographic maps, Drawings.

5. Historical photographs of the 100-H Area (#9621, Box 16273).

6. Dorian, J.J., and V.R. Richards, "Radiological Characterization of the Retired 100
Areas," UNI-946, May 1978, United Nuclear Industries, Richland, Washington.

7. DOE-RL, 1993, "Limited Field Investigations Report for the 100-HR-1 Operable
Unit," DOE/RL-93-51, Draft A, U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

8. Limited Field Investigation Report for 100-HR-3 OU.

9. IT Corporation, 1994, "100-HR-1 Waste Site Locations," IT Corporation Calculation
Brief, Project Number 199806.409.

10. IT Corporation, 1994, "100-HR-1 Waste Site Contaminated Extent," IT Corporation
Calculation Brief, Project Number 199806.409.
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Volume Estimate
100-HR-1 Operable Unit

(continued):

11. IT Corporation, 1994, "100-HR-1 Pipe Locations", IT Corporation Calculation
Brief, Project Number 199806.409.
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: 116-H- l
SITE NAME: 107-H Liquid Waste Disposal Trench

WASTE SITE DIMENSIONS:

Length - 106 ft(32.3 m) along bottom, 193 ft (58.8 m) at surface [5]
Width - 37 ft (11.2 m) along bottom, 110 ft(33.5 m) at surface [5]
Depth - 15 ft (4.6 m) [5]
Slopes - Varies
Orientation - North-South [5]

Waste site consists of three lobes that were oriented from north to south [2]. Second lobe
bottom is 405 ft x 120 ft ( 123.4 m x 36.6 m), third lobe bottom is 377 ft x 120 ft (114.9
in x 36.6 m) [5]. Second and third lobes appear to be approximately 5 ft deep [5]. Waste
site has been backfilled to the surface [1]. The second and third lobes have not been
documented as being used, therefore are not considered in the contaminated volume.

CONTAMINATED VOLUME DIMENSIONS:

Trench was filled to graded with liquids, side slopes and substrate are contaminated
from the surface to groundwater [ 10].

Length - 193 ft (58.8 m) [10]
Width - 110 ft (33.5 m) [10]
Depth - 20 ft (6.1 m) [10]

EXCAVATED VOLUME DIMENSIONS:

Base of excavation is 193 ft (58.8 m) long by 110 ft (33.5 m) wide at a depth of 20 ft
(6.1 m).

Excavation Slopes - 1.5 H: 1 0 V

WASTE SITE LOCATION:

Northing: 152,452 [9] Northing: 152,420 [9]
Easting: 578,087 [9] Easting: 578,087 [9]

Center of N edge Center of S edge

ELEVATIONS:

Surface: 418 ft (127.5 m) [61
Groundwater: 376 ft ( 114.5 m) [81
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Figure EAl-1. Interim Remedial Measures Site: 116-H-1.
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: 116-H-4
SITE NAME: 105-H Pluto Crib

WASTE SITE DIMENSIONS:

Length - 10 ft (3.1 m) [2]
Width - 10 ft (3.1 m) [2]
Depth - 10 ft (3.1 m) [2]
Slopes - Vertical
Orientation - North-South

Waste site was covered with 10 ft (3.1 m) of soil then exhumed and moved to 118-H-5
burial ground [1,2].

CONTAMINATED VOLUME

Site was excavated and removed for construction of the 117-H filter building. It is
assumed that during construction of the 117-H filter building all contaminants at depth
were removed [10]. Assume no contaminated volume.

EXCAVATED VOLUME DIMENSIONS:

Not Applicable.

WASTE SITE LOCATION:

Northing: 152,479 [9]
Easting: 577,706 [9]

Reference Point: Center of crib.

ELEVATIONS:

Surface: 421 ft (128.5 m) [4]
Groundwater: 376 ft ( 114.7 m) [81
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: 116-H-7
SITE NAME: 107-H Retention Basin

WASTE SITE DIMENSIONS:

Length - 632 ft (192.6 m) [3,5]
Width - 276 ft (84.1 m) [3,5]
Depth - 20 ft (6.1 m) [2], bottom of basin Q elevation 396 ft (120.7 m) [4]
Slopes - Vertical
Orientation - Lengthwise N-S

Site was backfilled to 4 ft (1.2 m) above floor [I].

CONTAMINATED VOLUME DIMENSIONS:

Contamination extends 15 ft (4.5 m) in all directions [10].

Length - 662 ft (201.8 m) [10]
Width - 306 ft (93.3 m) [10]
Depth - 10 ft (3.0 m) [10] (below top of basin fill)

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation corresponds with contamination limits.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 152,745 19]
Easting: 578,044 [9]

Reference Point: Northwest corner

ELEVATIONS:

Surface: 402 ft (122.5 m) [4]
Groundwater: 376 ft (114.6 m) [8]
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Figure EAI-2. Interim Remedial Measures Site: 116-H-7.
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: 132-H-1

SITE NAME: Reactor Exhaust Stack

WASTE SITE DIMENSIONS:

Length - 200 ft (61.0 m) along bottom, 220 ft (67.1 m) at top of trench [21

Width - 5 ft (1.5 m) along bottom, 25 ft (7.6 m) at top of trench [2]

Depth - 15 ft (4.6 m) [2]

Slopes - 1.0 H: 1.0 V
Orientation - East-West lengthwise

Stack was decontaminated, demolished, and buried between 117-H and 105-H buildings

[2]. Site has been covered with 5 ft (1.5 m) of clean fill

CONTAMINATED VOLUME DIMENSIONS:

The site was decontaminated and decommissioned to ARCL methodology. Contamination

is not expected at the site.

EXCAVATED VOLUME DIMENSIONS:

Not Applicable.

WASTE SITE LOCATION:

Northing: 152,504 [9]
Easting: 577,737 [9]

Reference Point: Center of east side of bottom of trench.

ELEVATIONS:

Surface: 418 ft (127.5 m) [4]

Groundwater: 376 ft (114.7 m) [8]
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: 132-H-2
SITE NAME: 117-H Filter Building

WASTE SITE DIMENSIONS:

Length - 74 ft (22.6 m) [5]
Width - 41 ft (12.5 m) [5]
Depth - 29 ft (8.8 m) [1]
Slopes - Vertical
Orientation - East-West lengthwise

Site was originally 35 ft (10.7 m) tall with 32 ft (9.7 m) below grade [wids]. It was
demolished In Situ with 3 ft(1 m) of cover.

CONTAMINATED VOLUME DIMENSIONS:

The site was decontaminated and decommissioned to ARCL methodology. Contamination
is not expected at the site.

EXCAVATED VOLUME DIMENSIONS:

Not Applicable.

WASTE SITE LOCATION:

Northing: 152,495 [9]
Easting: 577,698 [9]

Reference Point: Northwest corner

ELEVATIONS:

Surface: 418 ft (127.5 m)
Groundwater: 376 ft (114.7 m)
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER: 132-H-3
SITE NAME: 1608-H Wastewater Pumping Station

WASTE SITE DIMENSIONS:

Length - 36 ft (11.0 m) [2]
Width - 34 ft (10.4 m) [2]
Depth - 3 ft (1.0 m) to 32 ft(9.7 m) [2]
Slopes - Vertical
Orientation - North-South lengthwise

Site was originally 44 ft (10.7 m) tall with 32 ft (9.7 m) below grade [2]. It was
demolished In Situ with 3 ft (I m) of cover.

CONTAMINATED VOLUME DIMENSIONS:

The site was decontaminated and decommissioned to ARCL methodology. Contamination
is not expected at the site.

EXCAVATED VOLUME DIMENSIONS:

Not Applicable.

WASTE SITE LOCATION:

Northing: 152,480 [9]
Easting: 577,744191

Reference Point: Northeast cornei

ELEVATIONS:

Surface: 418 ft (127.5 m)
Groundwater: 376 ft (114.7 m)
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Volume Estimate
100-HR-1 Operable Unit

SITE NUMBER:
SITE NAME: Effluent Pipelines (soil and sludge)

WASTE SITE DIMENSIONS:

Length - 2,961 ft (902.5 m) [3]
Width - 5 ft (1.5 m) diameter [3]
Depth - Varies [11]
Slopes - Varies
Orientation - Varies

Length - 1,068 ft (325.5 m) [3]
Width - 20" (0.51 m) [3]
Depth - Varies [ll]
Slopes - Varies
Orientation - Varies

CONTAMINATED VOLUME DIMENSIONS:

Soil around pipe- No contamination along length of pipe.

Sludge inside pipe- All pipes have contaminated sludge along bottom. Volume of sludge is
insignificant, the volume calculated will be that of pipe void.

EXCAVATED VOLUME DIMENSIONS:

Depends on depth of pipe. Base of excavation is 2 ft (0.6 m) on each side of the pipe and
begins 3 inches below invert of pipe.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

See figure.

ELEVATIONS:

See figure.
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Figure EA1-3. Interim Remedial Measures Site: 100-H Buried Pipelines.
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Figure EA1-4. 'I'ypical Pipeline Excavation Cross Section.
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Figure EA1-5. 100-H 20-in. Pipelines.
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Figure EA1-6. 100-H 60-in. Pipelines.
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ATTACHMENT 2

100-HR-1 OPERABLE UNIT WASTE SITE COST ESTIMATES
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1.0 COST ESTIMATE SUMMARIES

This appendix describes the cost models developed to support the source operable
unit focused feasibility study reports. This appendix also documents the cost estimates
developed for each waste site using the cost models.

1.1 DESCRIPTION OF COST MODELS

A cost model defines the Remedial Alternative activities and provides a method in
which to estimate the associated cost. Each cost model is developed using the MCACES'
software package.

The focused feasibility study cost models are based on the Environmental
Restoration cost models used to develop the fiscal year planning baselines. The
Environmental Restoration cost models were modified for the source operable unit
focused feasibility studies to include all costs associated with the Remedial Alternatives.
Project Time and Cost, Inc., supported both the baseline and focused feasibility study cost
estimating activities. The fourteen cost models associated with the source operable unit
focused feasibility studies are presented in the 100 Area Source Operable Unit Focused
Feasibility Study Cost Models (WHC 1994).

All cost models were developed based on a common work breakdown structure.
There are three main elements within the structure; Offsite Analytical Services (ANA),
Fixed Price Contractor (SUB), and the Environmental Restoration Contractor (ERC).
Each element is defined further by additional levels. Table EA2-1 describes each element
and level of a cost model. The work breakdown structure discussion is applicable for
each cost model.

1.2 WASTE SITE COST ESTIMATES

Cost estimates were developed for each waste site addressed by the focused
feasibility study based on the applicable cost model. The present worth for each estimate
is based on a 5% discount rate and a disposal fee of'$70/cubic yard. Because of current
uncertainty as to the actual disposal fee, a Sensitivity Analysis is based on $700/cubic
yard and $7,000/cubic yard besides $70/cubic yard. A matrix of the waste site, cost
estimate table, and cost comparison figure is present:ed on Table EA2-2.

1
MCACES: Micro Computer Aided Cost Estimating System.

2
The cost model terminology has not been updated to reflect the current change in the environmental restoration primary contractor.
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Table EA2-1. 116-H-7 Retention Basin Disposal Cost Comparisona.

Cost Element SS-4 SS-8A SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis $ 513,620 $ 964,090

SUB: Fixed Price Contractor

SUB:01 Mobiliration & Preparatory 89,650 75,170 81,697

SUB:02 Monitoring, Sampling & Analysis 194,690 119,320 479,882

SUB:08 Solids Collection & Containment 683,550 324,360 1,114,691

SUB:13 Physical Treatment - - 4,210,439

SUB:14 Thermal Treatment - - -

SUB:15 Stabiliration/Fixation - 54,987,930 -

SUB:18 Disposal (Other than Commercial) 11,353,920 - 8,658,098

SUB:20 Site Restoration 1,719,930 1,131,090 1,768,917

SUB:21 Dcmobilizatton 18,610 17,440 17,087

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 390,960 4,926,780 917,727

ERC:08 Solids Collection & Containment 40,100 817,870 98,482

Subcontractor Materials Procurement Rate 140,600 566,550 163.308

ProjectManagement/ConstructionManagement 2,194,800 9,444,980 2,626,549

General & Administration/Common Support Pool 4,290,840 18,464,930 5,134,904

Contingency 7,787,260 30,897,990 9,707,272

Total 29,418,520 121,774,430 35,943,144

Capital 29,418,520 66,915,600 31,890,902

Annual Operations & Maintenance 0 6,772,695 4,052,242

Present Worth 28,022,466 97,972,216 34,242,818

SS-3/SW-3: Containment

SS-4/SW-4: RemovallDisposal 1.0 3.496 1.22

SS-8A/S-8B/SW7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal 10 3 8

'The cost model work breakdown structure is explained in Appendix B of the Process Document.
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Table EA2-2. 116-H-1 Process Effluent Trench Disposal Cost Comparison.

Cost Element SS-4 SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis $ 138,930 $ 235,760

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 61,290 67,940

SUB:02 Monitoring, Sampling & Analysis 58,950 89,580

SUB:08 Solids Collection & Containment 119,860 142,910

SUB:13 Physical Treatment - 986,430

SUB:14 Thermal Treatment

SUB:15 Stabiliration/Pixatiun -

SUB:18 Disposal (Other than Commereial) 2,038,160 1,417,850

SUB:20 Site Restoration 411,940 358,950

SUB:21 Demobilization 15,050 15,240

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 134,830 233,540

ERC:08 Solids Collection & Containment 10,200 21,100

Subcontractor Materials Procurement Rate 197,480 224,760

Project Management/Construction Management 457,160 533,740

General & Administration/Common Support Pool 893,760 1,043,470

Contingency 1,542,790 1,987,370

Total 6,080,400 7,358,630

Capital 6,080,400 6,533,600

Annual Operations & Maintenance 0 825,030

Present Worth 5,793,890 7,018,407

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9: RemovaVTreatment/Disposal
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Table EA2-3. Effluent Buried Pipelines Disposal Cost Comparison.

Cost Element SS-3 SS-4 SS-8B

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis $ - $ 63,150 $ -

SUB: Pixed Price Contractor

SUB:01 Mobilization & Preparatory 28,130 48,040 17,630

SUB:02 Monitoring, Sampling & Analysis - 84,900 -

SUB:08 Solids Collection & Containment 4,032,330 293,990 428,890

SUB:13 Physical Treatment. - - -

SUB: 14 Thermal Treatment - - -

SUB:15 Stabilization/Pixation - - -

SUB:18 Disposal (Other than Commercial) - 10,070 -

SUB:20 Site Restoration 463,150 407,980

SUB:21 Demobilization 8,750 11,160 8,650

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 179,870 154,350 25,880

ERC:08 Solids Collection & Containment 4,220 21,100 1,410

Subcontractor Materials Procurement Rate 330,860 62,500 4,550

Project Management/Construction Management 757,100 164,110 73,050

General & Administration/Common Support Pool 1,480,130 320,840 142,820

Contingency 2,476,740 624,030 238,980

Total 9,761,290 2,266,210 941,870

Capital 9,761,290 2,266,210 941,870

Annual Operations & Maintenance 201,617 0 0

Present Wortth 11,887,957 2,160,625 897,876

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal 13.24 2.41

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal 1 4
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ACRONYMS

ARAR applicable or relevant and appropriate requirements
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of
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1.0 INTRODUCTION

This 100-BC-1 Operable Unit FFS is prepared in support of the CERCLA RI/FS

process for the 100 Areas. As discussed in Section 1.0 of the Process Document (Sections 1
through 6 of the main report plus Appendices A, B, and C), the approach for the RI/FS
activities for the 100 Areas has been defined in the Hanford Past Practice Strategy (DOE-RL
1991). The HPPS emphasizes timely integration of ongoing site characterization activities
into the decision making process (the observational approach) and expedites the remedial
action process by emphasizing the use of interim actions. This 100-BC-1 FFS, therefore,
evaluates the remedial alternatives for interim action at fifteen high priority (candidates for

interim remedial measures) waste sites within the 100-BC-1 Source Operable Unit, and
provides the information needed for the timely selection of the most appropriate interim

action at each of those waste sites. The high priority waste sites were originally defined in

the 100-BC-1 Work Plan and further described in the Limited Field Investigation and

Qualitative Risk Assessment (DOE-RL 1993d and WHC 1993).

As shown in Figure 1-2 of the Process Document, the FFS process for the 100 Areas is
conducted in two stages; an evaluation of remedial alternatives for waste site groups (the
Process Document) and an evaluation of the remedial alternatives for individual waste sites
(the Operable Unit FFS). In this FFS, alternatives for cleaning up individual waste sites are
chosen from the previously developed alternatives for waste site groups whenever the
characteristics of the individual waste sites are sufficiently similar to the characteristics of the

waste site groups. This approach, referred to as the "plug-in" approach, is used because
there are many waste sites within the 1(]0 Areas that are very similar to each other. This
"plug-in" approach is further described in Sections 1.1 and 1.4 of the Process Document.
The remedial action objectives and preliminary remediation goals that direct the analysis of

alternatives in both the Process Document and the FFS are defined in Section 2.0 of the
Process Document.

Alternatives were evaluated in the Process Document by establishing remedial goals based
primarily on human health risk goals assuming an occasional-use of land surface and soil
remediation to support frequent use of groundwater. This 100-BC-1 FFS Appendix also
includes an evaluation of alternatives using these health-risk based goals via the "plug-in"
approach. However, Ecology, EPA, and DOE recently decided to establish interim soil

remedial goals based on the State of Washington's MTCA B regulations for organic and
inorganic chemicals, and EPA's proposed standard of 15 mrem per year (above background)

for radionuclides. Therefore, this 100-BC-1 FFS Appendix contains an additional
comparative analysis section (Section 7.0) that describes how the results of the original
alternative analyses in the Process Document and Sections 1 through 6 of this appendix may
change as a result of using the new (MTCA B, 15 mrem) clean up goals. The results of the
Sensitivity Analysis (Appendix D) was also used to evaluate the influence of revising clean-
up goals because it evaluated the remedial alternatives using several different combinations of
land and groundwater uses, including the baseline exposure scenario in the Process
Document and the latest MTCA B and 15 mrem approach (the revised frequent use
scenario). The conclusions reached in this 100-BC-1 FFS regarding interim remedial
alternatives are presented. in Section 7.0.
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1.1 PURPOSE AND SCOPE

The scope of this document is limited to 100-BC-1 Operable Unit interim remedial measure
candidate sites as determined in the Limited Field Investigation (DOE-RL 1993b). Impacted
groundwater beneath the 100 B/C area will be addressed in the separate 100-BC-5 FFS. In
addition, low priority waste sites and potentially impacted river sediments near the 100 Area
are not considered candidates for interim remedial measures; they are being addressed under
the remedial investigation/corrective measures study pathway of the Hanford Past Practice
Strategy (DOE-RL 1991). The decision to limit the scope of the FFS is documented and
justified in the work plan, the 100 Area Feasibility Study Phase I and II (DOE-RL 1993a),
and the limited field investigation (DOE-RL 1993d).

This report presents the following:

• The 100-BC-1 Operable Unit individual waste site information (Section 2.0).

• The development of individual site profiles (Section 2.0)

• The identification of representative groups for individual waste sites and a
comparison against the applicability criteria and identification of appropriate
enhancements for the alternatives (Section 3.0).

• A discussion of the deviations and/or enhancements of an alternative and
additional alternative development, as needed (Section 4.0).

• The detailed analyses for waste site which deviate from the representative
group alternatives (Section 5.0).

• The comparative analysis for all waste sites using Process Document baseline
scenario (Section 6.0).

• A discussion of the modifications to the baseline scenario due to the results of
the Sensitivity Analysis (Section 7.0).

• A comparative analysis for all individual waste site using the revised scenario
as developed in the Sensitivity Analysis, if applicable.

A summary of the FFS results for the 100-BC-1 interim remedial measure candidate
waste sites is as follows:

• Thirteen of the individual waste sites plug directly into the waste site group
alternatives without deviations.

• Waste site 116-B-5 is a special crib without a group profile; however, the site
fits into the dummy decontamination crib/french drain group.
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• Retention basin 116-C-5 is the only site requiring an alternative enhancement,
thermal desorption.

• A waste site detailed analysis summary is presented on Table F5-1.

1.2 INCORPORATION OF NATIONAL ENVIRONMENTAL POLICY ACT
VALUES

In accordance with DOE Order 5400.4 and Chapter 10 of the Code of Federal
Regulations (CFR) Part 1021, the considerations (values) of the National Environmental
Policy Act of 1969 (NEPA) must be incorporated in the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA) process. The NEPA values are,
therefore, incorporated in the Process Document (see sections 3.3 and 5.2).

Several NEPA values, such as a description of the affected environment (including
meterology, hydrology, geology, ecological resources, and land use), applicable laws and
guidelines, short-term and long-term impacts on human health and the environment, and cost
are included in a typical CERCLA feasibility study. Other NEPA values not normally
addressed in CERCLA feasibility study, such as socio-economic impacts, cultural resources,
and transportation impacts, have been evaluated in the Process Document.

The NEPA impacts that are specific to the 100-BC-1 Operable Unit and a detailed
analysis of alternatives are addressed in Section 5.0 of this document.
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2.0 Fi ASTE SITE INFORMATION

2.1 OPERABLE UNIT BACKGROUND

The 100 Area at the Hanford Site is located in Benton County along the southern

banks of the Columbia River, in the north central part of the site (Figure F2-1). The

100-BC Area is in the farthest upstream (west) reactor area along the Columbia River, and is

about 6.4 km (4 mi) downstream of the Vernita Bridge. The 100-BC-1 Operable Unit

comprises the northern half of the 100-BC Area and is located immediately adjacent to the

Columbia River shoreline. The 100-BC-1 Operable Unit encompasses approximately 1.8 km2

(0.7 miz) of the 100-B/C Area. It lies predominately within Section 11, the southern portion

of Section 2, and the western portion of Section 12 of Township BN, Range 25E.

The 100-B/C Area contains two separate reactors, the B and C Reactors. The

B Reactor is closer to the Columbia River and about 400 m (1,312 ft) north of the

C Reactor. Many of the support facilities for both reactors, such as the cooling water
retention basins, process effluent trenches, and sludge trenches are located closer to the river

than either reactor (Figure F2-1). The 100-BC-1 Operable Unit is one of three operable

units associated with the 100 B/C Area. The 100-BC-1 and 100-BC-2 Operable Units are

source operable units, while the 100-BC-5 Operable Unit addresses groundwater. The

100-BC-1 Operable Unit includes the B Reactor (118-B-8); the retention basins, process

effluent trenches, and sludge trenches for both reactors; and smaller burial grounds and

liquid disposal facilities associated with the B Reactor. The 100-BC-2 Operable Unit

includes the C Reactor 118-C-3, a portion of the effluent pipelines from the C Reactor, and
small burial grounds and liquid disposal facilities associated with the C Reactor.

The groundwater below the source operable units in the 100-B/C Area is being

addressed in the 100-BC-5 Operable Unit. The 100-BC-5 Operable Unit also is addressing

groundwater adjacent to the operable unit; and surface water, sediments, and biota in the

Columbia River near the 100-B/C Area.

The 100-B and 100-C Reactors were the first and fifth Hanford reactors built to
manufacture plutonium during World War II. Fuel elements for the reactors were assembled

in the 300 Area, and the plutonium-enriched fuel produced by the reactor was processed in

the 200 Area. The 100-B Reactor operated from 1945 to 1965, when it was retired. The

100-C Reactor began operation in 1952 and was retired in 1969. After the reactors were

retired, decontamination and decommissioning activities were initiated to minimize the
potential spread of radioactive and other potential contaminants. This process is ongoing,

although most of the structures in the 100-BC Area have been demolished.

Since the preparation of the 100 Area Feasibility Study Phases 1 and 2

(DOE-RL 1993a), additional data relevant to this FFS have been collected in both the

100 Area in general, and in the 100-BC--1 Operable Unit specifically. An LFI and QRA
were performed for the 100-BC-1 Operable Unit (DOE-RL 1993b, WHC 1993). In addition,

aggregate area studies were conducted to evaluate cultural and ecological resources within the

100 Area.
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2.2 100 AREA AGGREGATE STUDIES

Hanford Site studies and studies within the 100 Area, such as the Hanford Site
Background studies, provide integrated analyses of selected issues on a scale larger than the
operable unit. The 100 Area groundwater operable unit work plans (e.g., DOE-RL 1992a,
1992b, and 1992c [the work plans for HR-3, FR-3, and KR-4]) provide information common
to the 100 Area, covering topics such as river impacts, shoreline ecology, and cultural
resources. The 100-B/C Area source and groundwater operable unit work plans provide
detail on the physical setting within the 100-B/C Area, such as land form, geology,
groundwater, surface water, meteorology, natural resources, and human resources
(e.g., DOE-RL 1992d, 1992e, and 1993e). Studies that are applicable to the 100 Area
source operable unit FFS are summarized in the following subsections.

2.2.1 Hanford Site Background Study

The characterization of the natural chemical composition of Hanford Site soils is
presented in Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes
(DOE-RL 1993d). The background values for inorganic constituents in soils, based on the
above report, are discussed in Section 2.0 and Appendix A of the Process Document.
Background values for radionuclides are currently under evaluation, but only a few are
available at this time (see Appendix A of the Process Document).

2.2.2 Ecological Studies

Bird, mammal, and plant surveys in the 100 Area were conducted and reported by
Sackschewsky and Landeen (1992). Conceptual food pathways and inventories of wildlife
and plants at the Hanford Site, including threatened and endangered species, were presented
by Weiss and Mitchell (1992). Cadwell (1994), described the aquatic species in the Hanford
Reach of the Columbia River, the spatial distribution of vegetation types at Hanford, and
surveys of species of concern, such as the shrub-steppe vegetation, threatened and
endangered birds, and mule deer and elk populations. Cadwell (1994) concluded that
intrusive-type remedial activities conducted inside the controlled-area fences should not have
a significant impact on the wildlife. Landeen et al. (1993) stated that intrusive activities
outside the controlled-area fences should have minimal impact on protected wildlife species if
the recommendations contained in the three documents listed below are followed.

• Bald Eagle Site Management Plan for the Hanford Site, South Central Washington
(Fitzner and Weiss 1994)

• Biological Assessment for Threatened and Endangered Wildlife Species (Fitzner,
Weiss, and Stegen 1994)

• Biological Assessment for State Candidate and Monitor Species (Stegen 1992).

The plant community along the perimeter of the 100-B/C Area is comprised primarily
of the alien species of tumblemustard, Russian thistle, and cheatgrass. Small stands of gray
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rabbitbrush, as well as a few scattered bunchgresses (mostly sand dropseed), are present both
east and west of the B and C Reactors. Cheatgrass and Russian thistle dominate the eastern
boundary of the 100-B/C Area. The central portion of the area is largely devoid of
vegetation, with generally less than 5% cover (Stegen 1994). This area was physically
disturbed by the original construction and operation of the reactors, and more recently by
remedial work and weed control activities. The area extending northeast form the 100-B/C
Area is primarily typified by relatively steep river banks dropping from the dry, cheatgrass-
dominated uplands to the river shoreline, with a fairly narrow riparian zone. Along the river
the vegetation is primarily reed canarygrass, Poa, sedges, and tickseed.

Bank erosion has created a steep embankment along the northeast shoreline of the
100-BC-1 Operable Unit, with a cobble shoreline and relatively sparse vegetation. However,
the shoreline broadens upstream (west) and at the northwest corner of the 100-BC-1 Operable
Unit to form an extensive riparian zone. This region upstream of the 100-B/C Area is
dominated by a thick stand of willow, interspersed with patches of reed canarygrass, sedges,
thickspike wheatgrass, and goldenrod. Much of the area is classified as a wetland, which is
dome to at least three state sensitive species (the southern mudwort, false pimpernel, and
shining flatsedge).

The habitats along the Columbia River support a wide variety of mammals, birds,
reptiles, and insects. Habitats or vegetation that should be protected from damage during
remedial work at the 100-B/C Area include the trees in the area, and riparian and wetland
communities along the river.

The birds, mammals, reptiles, insects, and sensitive species found in the 100-B/C
Area are the same as those common to the Hanford Site, and are discussed in Section 3.3 of
the Process Document. The aquatic ecology of the 100 Area is also described in Section 3.3
of the Process Document. Islands in the Columbia River northwest of the 100 B/C Area,
and the wetlands west (upstream), provide resting, nesting, and escape habitat for waterfowl,
shorebirds, small mammals, and mule deer. Major fall Chinook salmon spawning areas
occur between the 100-B/C and 100-K Areas, above Coyote Rapids.

Bald eagles, a federal and state listed threatened species, are seasonal residents at the
Hanford Site, primarily along the river during November through March. There are
numerous frequently used ground perches, primarily on the north shore of the Columbia
River between the 100-B/C and 100-K Areas, and an infrequently used perch tree at the
northeast corner of the 100-BC-1 Operable Unit. Remedial activities at the 100-B/C Area
will have to be scheduled and conducted to avoid disturbing the eagles feeding and roosting
activities. Guidance on issues dealing with bald eagles can be found in the Bald Eagle Site
Management Plan (Fitzner and Weiss 1994). Peregrine falcons, a federally listed endangered
species, have been observed only infrequently at the Hanford Site. They may use the area as
a resting or feeding area during spring and fall migrations, but they do not nest at the
Hanford Site.

Other species of concern that could potentially be influenced by remedial work in the
100-B/C Area include the Swainson's hawk, the ferruginous hawk, sepal yellowcress, and
two aquatic molluscs (the.Columbia pebblesnail and shortfaced lanx). The molluscs could be
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impacted if erosion causes an increase in sediment loads in the river or degraded water
quality. Swainson's hawks, a state and federal candidate species, nest in areas several miles
south and southwest of the 100-B/C Area. The closest nests are located about a mile west of
the 100-B/C Area, on the north side of the Columbia River. These hawks will return to the
same nesting sites year after year. Nesting ferruginous hawks are becoming more common
at the Hanford Site (Fitzner and Newell 1989), but most nest far south and southeast of the
100-B/C Area. An inactive ferruginous hawk nest site exists about a mile south of the
100-B/C Area.

2.2.3 Cultural Resources

Various cultural resource-related investigations have been conducted in the
100-B/C Area over the last few decades. The investigations include archaeological
reconnaissances, systematic surveys, test excavations, and interviews with Native Americans
with historical ties to the area (Chatters, Gard, and Minthorn 1992; Relander 1986;
Rice 1968 and 1980; Wright 1993). These investigations have resulted in the identification
of several archaeological and ethnohistoric sites in and around the 100-BC-1 Operable Unit,
which could range in age from 9,000 years ago to the mid-nineteenth century.

The 100-BC-1 Operable Unit is located in an area that has documented significant
cultural resources. For example, surface surveys conducted in the area have revealed the
presence of several prehistoric archaeological sites. One of these sites (45BN446), located
adjacent to and probably within the 100-BC-1 Operable Unit, has been determined to be
eligible for listing in the National Register of Historic Places. Diagnostic artifacts recovered
from test excavations conducted in 1993 indicate that this site was occupied from as early as
2,000 years ago to 5,000 years ago. Other evidence of prehistoric activity in the area is
documented by sites 45BN153 and 45BN430, both of which are located close to the
100 B/C Area; by site 45GR315 located across the river; and by numerous sites related to
hunting and religious activities at Gable Butte, located just south of 100-B/C Area.

Given the known presence of archaeological sites in the 100-B/C Area, and the fact
that buried archaeological deposits frequently cannot be detected from the surface, it is likely
that other buried sites will be encountered during remediation activities at the 100-BC-1
Operable Unit. This is especially true for areas adjacent to the river because areas within
400 m (1,312 ft) of the Columbia River have high potential for cultural resources (Chatters
1989). Also, because discussions with Native American peoples with historical ties to
100-BC Area have yet to take place, other locations or features might be considered sacred
or to be traditional cultural properties. Such discussions are planned for 1995.

The 100-B/C Area is also significant from a historical perspective, primarily because
of the 100-B Reactor. This reactor is listed as a National Mechanical Engineering Landmark
and is listed in the National Register of Historic Places (Cushing 1994). Another historic site
(HT94-016), located adjacent to the 100-BC-1 Operable Unit, has yet to be evaluated for
eligibility to the National Register. A third potential historic site (H3-17) was recorded just
outside of the 100-BC-1 Operable Unit, but in 1994 this site was determined not to be
eligible for the National Register.
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To identify those waste sites that pose a potentially significant risk to cultural
resources, cultural resource impact assessments are being conducted for each waste site in
the 100-B/C Area. Assessment scores will be determined and presented in an action plan
being prepared for the 100 BC Reactor Area by ERC cultural resource staff. These
assessments will accelerate cultural resource reviews and clearances, which are required of
all Hanford Site projects involving ground disturbing activities, as mandated in the Hanford
Cultural Resource Management Plan (Chatters 1989),

Discussions among Department of Energy, ERC, and Tribal cultural resource staff
should continue so that solutions to cultural resource concerns can be developed together.
Potential impacts to cultural resources must be an integral component of the next phase of the
remedial process, the development of the conceptual and preliminary remedial designs.

Preliminary results indicate that the following waste sites in the 100-BC-1 Operable
Unit should be considered to have extremely high to moderately high cultural resource
sensitivity:

Extremely High

• 126 B-1 184 Powerhouse Ash Pit
• 128 B-2 Burn Pit
• 128 B-3 Coal Ash and Demolition Waste Site
• 600-34 Baled Tumbleweed Site.

Moderately High

• 116-C-1 Liquid Waste Disposal Trench
• 126-B-3 Coal Pit
• 128-B-1 Coal Pit
• 1607-B-2 Septic Tank and Drain Field..

The remaining waste sites in BC-1 appear to have little potential for disturbing cultural
resources. Activities planned for these waste sites should follow the normal Cultural
Resource Review process.

Based on this existing information, the 100-BC-1 Operable Unit is considered to be

extremely sensitive for cultural resources. Sensitive areas include not only those areas where
cultural resources have been identified from previous surface investigations (the locations of
which cannot be released in public documents), but also those areas where there is high
potential for, but no surface indications of, subsurface cultural resources. Because of Tribal

concerns, cleanup activities must incorporate actions to protect cultural resources.

2.2.4 Summary

The potential influence of remedial actions on the resources described in the preceding
subsections are considered during the analysis of Remedial Alternatives conducted in Sections

5.0 and 6.0 of the Process Document and Sections 5.0, 6.0, and 7.0 of this 100-BC-1 FFS.
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Other issues such as potential transportation and socioeconomic impacts, are also discussed in
Sections 3.3 and 5.2 of the Process Document. The assessment of potential impacts in the
Process Document are consistent with the potential impacts anticipated as a result of
remediating the individual waste sites at the 100-BC-1 Operable Unit. Mitigation measures,
as discussed in Section 5.2.2 of the Process Document, will be developed during the
conceptual and preliminary design of the selected Remedial Alternative to avoid or minimize
impacts on physical, biological, and cultural resources.

2.3 LIMITED FIELD INVESTIGATION

The LFI is an integral part of the RI/FS process and is based on Hanford Site-specific
agreements discussed in the Hanford Federal Facility Agreement and Consent Order (Fourth
Amendment) (Ecology et al. 1994), the Hanford Site Risk Assessment Methodology
(DOE-RL 1995), the RCRA Facility Investigation/Corrective Measures Study Work Plan for
the 100-BC-1 Operable Unit (DOE-RL 1992d), and the Hanford Past-Practice Strategy
(HPPS) (DOE-RL 1991). The HPPS emphasizes initiating and completing waste-site cleanup
through interim actions.

The primary purpose of the LFI at the 100-BC-1 Operable Unit (DOE-RL 1993b) was
to collect sufficient data to recommend which of the 27 "high priority" sites identified in the
100-BC-2 workplan should remain as candidates for interim remedial measures (IRM). Sites
that are not recommended for an IRM will be addressed later during the final remedy
selection process for the entire 100 Area. The data gathered in the LFI are also used to
evaluate Remedial Alternatives in this FFS.

A Qualitative Risk Assessment (QRA) was performed as part of the LFI, and
determined the principal risk drivers at the 100-BC-1 Operable Unit. Another purpose of the
100-BC-1 QRA (WHC 1993) was to qualitatively evaluate human health and environmental
exposure scenarios to help determine which waste sites within the 100-BC-1 Operable Unit
were candidates for IRM. The QRA evaluated risks for a predefined set of human and
environmental exposure scenarios, and is not intended to replace or be a substitute for a
baseline risk assessment.

The QRA considered only two human health exposure scenarios (frequent- and
occasional-use) with four pathways (soil ingestion, fugitive dust inhalation, inhalation of
volatile organics from soil, and external radiation exposure), and an ecological exposure
scenario based on ingestion of plants by the Great Basin pocket mouse.

For the human health risk assessment, frequent- and occasional-use exposure
scenarios were evaluated to provide bounding estimates of risk consistent with the residential
and recreational exposure scenarios presented in the Hanford Site Risk Assessment
Methodology (DOE-RL 1995). Currently there are no such land uses in the
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100-BC-1 Operable Unit. The estimated risks associated with carcinogenic contaminants at
100-BC-1 were grouped into four categories based on lifetime incremental cancer risk (ICR):

• high - ICR > 1 x 10'
• medium - ICR between 1 x 10' and I x 10'
• low - ICR between I x 1P6 and I x 10'
• very low - ICR < t x 10 '.

A frequent-use scenario was evaluated in the year 2018 to ascertain potential future
risks associated with each waste site after additional radionuclide decay. For the current
occasional-use scenario, the effect of radiation shielding by the upper 2 m(6 ft) of soil on
the external exposure risk at each waste site was also evaluated.

The ecological risk assessment evaluated contaminant uptake by the Great Basin

pocket mouse. The mouse was used as an indicator receptor because it is common at the
Hanford Site, its home range is comparable to the size of most waste sites, and it lives in

close proximity to the contaminants in the soil. Ecological risks were defined by estimating

the amount of contaminants received through ingestion of food, and then calculating an
environmental hazard quotient. An environmental hazard quotient greater than one (unity)
indicates that the contaminant poses a risk to individual mice.

The results of the LFI/QRA were used to select the sites where IRM should be
evaluated. If an IRM is not justified, the site will be subject to further investigation and/or
remediation under the site-wide RI/FS process. The LFI report for the 100-BC-1 Operable

Unit described the field sampling program, identified the constituent concentrations at each of

the sites, presented the data analysis, and discussed the risk assessment conclusions for the
operable unit (DOE-RL 1993b).

Based on the LFI/QRA, waste sites at the 100-BC-1 Operable Unit were retained as
IRM candidates if:

• The site posed a medium or high incremental cancer risk to humans under the
occasional-use scenario

• The site contained noncarcinogenic contaminants that exceeded a human health hazard
quotient of 1.0

• The site contained contaminants that posed a risk to the Great Basin pocket mouse
(Environmental Hazard Quotient [EHQ] greater than 1.0)

• The conceptual exposure model could not be completed because of insufficient data

• The site had contaminants at levels that exceeded applicable or relevant and
appropriate requirements (ARAR), Appendix C of the Process Document.

• The site had a probable current impact on groundwater, based on comparing onsite
contaminant concentrations to groundwater protection criteria.
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The LFI also assumed that solid waste burial grounds are IRM candidate sites
regardless of the above criteria. The IRM candidacy review conducted during the LFI
evaluation retained 18 waste sites and three burial grounds as IRM candidates (see
Table F2-1).

Although the outfall structures at the 100-BC-1 Operable Unit were determined to be
IRM candidate sites in the LFI, they have been recently designated for an expedited response
action, in conjunction with the effluent pipelines at the operable unit. The 100 Area River
Effluent Pipelines Expedited Response Action Proposal (DOE-RL 1994) states that the
100 Area outfall structures will be addressed concurrently with the river pipelines. The
116-B-7, 132-B-6, and 132-C-2 outfall structures are therefore, not addressed further in this
FFS. Finally, the 116-13-9 french drain and 166-B-10 dry well are characterized by
incomplete conceptual models and are therefore not addressed further in this FFS.

The conclusions drawn from the LFI and QRA studies were used solely to determine
IRM candidacy for high-priority waste sites and solid waste burial grounds within the
100-BC-1 Operable Unit. While this FFS report relies on the data presented in the
LFI/QRA, the conclusions drawn in this FFS are based on the analyses of the Remedial
Alternatives in Sections 5.0 and 6.0 of the Process Document, Sections 4.0 and 5.0 in the
Sensitivity Analysis (Appendix D), and this FFS (Appendix F).

2.4 DEVELOPMENT OF WASTE-SITE PROFILES

To facilitate the implementation of the plug-in approach described in Section 1. 1,
waste-site profiles have been developed for each of the 16 IRM candidate sites within the
100-BC-1 Operable Unit. These 16 IRM candidate sites were selected from 21 high-priority
waste sites (Table 2-1) within the 100-BC-1 Operable Unit during the LFI study
(DOE-RL 1993b). The individual site profiles were developed using radiological data from
Dorian and Richards (1978), field data obtained during the 1992 LFI, and information
acquired during decontamination and decommissioning activities. When site-specific data
were unavailable, data from an analogous site were assumed to be the most appropriate
information for describing the conditions at the 100-BC-1 IRM site, and developing its waste-
site profile.

2.4.1 Site Descriptions

The first step in developing the individual waste-site profiles was to prepare a basic
site description of each IRM candidate site carried forward in this FFS (Table F2-2). This
included listing the name of the site, describing its use during the operation of the B and C
Reactors, describing its physical characteristics (the size and structural material), and
determining which one of the waste site groups the individual waste site belonged in. The
waste site groups are listed in Section 1.1 of this FFS and are described in Section 3.0 of the
Process Document.
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2.4.2 Refined Contaminants of Potential Concern

Another activity to develop the individual waste-site profiles, was determining what
contaminants were present at each waste site that posed a risk to humans, biological receptors
(plants and animals), and groundwater quality. These so called "refined COPC" are the risk
drivers at the site and represent the contaminants that have to be remediated. The refined
COPC were identified by starting with the list of COPC developed during the LFI and
screening these contaminants against more stringent risk criteria, as described below.

The COPC (from the LFI) are defined as those contaminants that are known to occur
within the operable unit or waste site, and were present at concentrations that exceeded
natural background levels or conservative human risk criteria (ICR > 10' or HQ > 1.0).
For example, if strontium-90 was present at soil concentrations above 193 pCi/g, it presented
an incremental cancer risk greater than 10' and was considered a COPC. If strontium-90
concentrations were below this level the concentrations were considered to be below levels
requiring further evaluation, and the contaminant was not a COPC.

The refined COPC for each IRM candidate site at the 100-BC-1 Operable Unit were
identified by comparing the concentrations of the COPC to the preliminary remediation goals
(PRG) developed in Section 2.0 and Appendix A of the Process Document. If the maximum
COPC concentration at the waste site exceeded any of the PRGs, then that contaminant was
considered a refined COPC. There can be one to several refined-COPC at each site, and the
number and types of refined-COPC are used to help determine which Remedial Alternatives
may be appropriate at the site. The derivation of the PRGs is described in Appendix A of
the Process Document. The PRG represents the maximum concentration of a contaminant
that would not exceed an acceptable human health or ecological risk level, or would not
exceed the groundwater protection criteria. Table F2-3 presents the PRG that were
developed in the Process Document. These preliminary remediation goals were never set at
concentrations that were below natural background concentrations, to preclude trying to
remediate naturally existing constituents in soils. Also, if the risk-based PRG was less that
the laboratory required quantification/detection limit for that particular contaminant, then the
quantification/detection limit was used as the PRG (for example, the PRG for carbon-14 was
set at 50 pCi/g even though the groundwater protection PRG is 18 pCi/g, Table F2-3).

Two or more PRGs were determined for each COPC identified in the LFI, as shown
in Table F2-3. All COPCs had a PRG that represented a concentration protective of
groundwater, and almost all COPCs had a PRG based on human health risks assuming an
occasional use exposure scenario. The PRGs for the carcinogenic radionuclides and
chemicals represented the soil concentration that would pose an incremental cancer risk of
one in a million. The human health PRGs for noncarcinogenic chemicals represented the
concentration that would result in a hazard quotient of 0. 1. For a given contaminant, the
most stringent PRG was used, and the PRG were applied at two different depth strata
depending on whether human and biological receptors would be exposed or protection of
groundwater is the main factor. For example, for cobalt-60 the most stringent PRG is the
one in a million incremental cancer risk level (soil concentration of 17.5 pCi/g). This PRG
(17.5) is applicable at the 0 to 3 m (0 to 10 ft) depth strata because (1) humans are exposed
to contaminants within the 0 to 1 m (0 to 3 ft) strata (assuming a recreational exposure
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scenario) and (2) the human health based PRG were used at depth strata where animals and
plants 0 to 3 m(0 to 10 ft) are exposed because there is no ecological-based PRG available
for cobalt-60 (i.e., the human health PRG is used as default values). It was assumed that
there were no exposure pathways that would link contaminants below 3 m (10 ft) to humans,
animals, or plants; therefore the groundwater protection PRG (1292 pCi/g is applied at the
>3 m(10 ft) depth strata. The groundwater protection PRG is also applied to the 0 to 3 m
(0 to 10 ft) depth strata if it is more stringent than the human risk PRGs.

To identify the refined COPC at each waste site, several assumptions and protocols
were used to compare the COPC to the PRGs. These include the following:

• The soils within the waste site were divided into two depth strata, corresponding to
the depth strata that the human and biological receptors and groundwater could be
exposed to. This approach is discussed in detail in Section 2.0 and Appendix A of
the Process Document.

• At each waste site, the maximum concentration of each contaminant (COPC) within
each stratum was identified. The maximum concentration was taken from either the
LFI data set or the Dorian and Richards (1978) data set.

• The historical data set (Dorian and Richards) was modified to account for radioactive
decay between 1978 and 1992, so it was consistent with the LFI data set collected in
1992.

• If a sample was collected at the boundary between two strata (i.e., at 1 m[3 ft]) the
data from that sample were applied to the shallower stratum (i.e., the 0 to 1 m[0 to
3 ft] strata).

• Historical or LFI data reported within a range (e.g., 2.6 to 4.8 m [8.5 to 16 ft]) were
applied to two depth strata if appropriate (e.g., the 0 to 3 m [0 to 10 ft] and greater
than 3 m[10 ft] ranges).

• The nickel-63 concentrations reported by Dorian and Richards (1978) may have been
analyzed using a surrogate. Therefore, the concentrations reported in this FFS may
not be an accurate representation of the actual concentration at the waste site. For the
purpose of this FFS, the nickel-63 concentrations reported by Dorian and Richards
were used as the best available estimate.

• Total uranium concentrations were reported by Dorian and Richards (1978) rather
than specific isotopes. For the purpose of this FFS, the total concentrations were
considered to be uranium-238 because uranium-238 was determined to be the major
risk contributor of the uranium isotopes during the QRA.

The screening process that compares the COPC to PRG and identifies the refined
COPC results in the identification of the contaminants that must be addressed by remedial
action at the given IRM candidate site. Tables F2-4 through F2-11 present the PRG
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screening for the eight IRM candidate sites at the 100-BC-1 Operable Unit that have
analytical data.

2.4.3 Waste-site Profiles

The waste-site profiles characterizing each individual waste site are presented in
Table 172-12. Each profile includes the extent of contamination (how much soil may have to
be excavated or what area may have to be capped), the depth of contamination, the media
(i.e., soil) or material at the waste site, a list of refined COPCs at the waste site, and the
maximum concentration observed for each refined-COPC. The waste-site profiles also state
if the contaminant concentrations exceed the reduced infiltration concentration. The reduced
infiltration concentration is the soil concentration that is considered protective of groundwater
under the assumption that hydraulic infiltration is limited by a surface barrier over the
wastes. The reduced infiltration concentrations are presented in Table F2-1; their derivation
is discussed in Appendix A of the Process Document.

The waste-site profiles serve several purposes. First, they contain information needed
to compare each waste site at 100-BC-1 to the Waste Site Groups developed in Section 3.0 of
the Process Document. The profile information is also used to compare the site
characteristics of each waste site with the applicability criteria developed in Section 4.0 of
the Process Document, to help determine which Remedial Alternatives are or are not
appropriate for that site. The area, depth, and volume of contamination is used to determine
how much soil may have to be excavated, treated, capped, etc.; and this has a direct bearing
on time and costs for remedial action. The information in the profiles is explained more in
the following paragraphs, and the actual profiles are presented in Table 172-12.

• Extent of Contamination - This includes the volume, length, width, area, and
thickness of the contaminated media. The volume estimates performed for each site
are presented in Attachment I of this document. Volume, length, width, and area do
not necessarily impact the determination of appropriate Remedial Alternatives;
however, they are important considerations for developing costs and estimating the
time required for remedial actions. Thickness of the contaminated lens impacts the
implementability of In Situ actions such as vitrification, which has a limited vertical
extent of influence.

• Contaminated Media/Material - Contaminated media and material located at the site
are determined and described. Structural materials such as steel, concrete, and
wooden timbers influence the applicability of Remedial Alternatives, as well as
equipment needed for actions such as removal. The presence of solid wastes will
influence material handling considerations and may require Remedial Alternatives that
are different than alternatives for sites with just contaminated soil.

• Refined COPC/Maximum Concentrations - Refined COPC for a site are determined
as discussed in Section 2.4.2. The associated maximum concentration for each
refined COPC is the highest concentration detected at the site. Refined COPC may
influence the applicability of Remedial Alternatives. For example, the presence of
certain radioactive contaminants may allow natural decay to be considered in
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determining appropriate remedial actions. The presence of organic contaminants may
require that enhancements, such as thermal desorption, be added to a treatment
system.

• Reduced Infiltration Concentration - The reduced infiltration concentration is a level
that is considered protective of groundwater under a scenario where hydraulic
infiltration is limited by the application of a surface barrier. The maximum refined
COPC concentration detected is compared to the allowable reduced infiltration
concentration. Exceedance of the reduced infiltration concentrations indicates that
containment alternatives using a surface cap may not prevent contaminants from
leaching into the groundwater below the site.

The following Section 3.0 on application of the plug-in approach describes the use of
the site profiles during the feasibility study process.
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Figure F24. 100-BC Operable Unit Map.
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Table F2-1. IRM Recommendations from the 100-BC-1 LFI.

Qualitative Risk

Assessment Probable Potential
IRM

Waste Site
Conceptual Exceeds Current Impact for Natural

yok,

EI1Q
Model ARF12 on Attenuation

Candidate

frequency
> Groundwater by 2018

yes/no

scenario

116-B-I Process low no adequate yes yes yes yes
Effluent Trench

116-B-2'Prench low no adequate no no yes no

116-B-3 Pluto Crib low no adequate no no yes no

116-B-5 Crib low yes adequate no no yes yes

116-C-S Retention medium yes adequate yes yes no yes
Basin

t16-C-1 Process medium no adequate yes yes yes yes
Effluent Trench

116-B-11 Retention high yes adequate yes yes no yes
Basin

Process Pipe (sludge) high yes adequate yes yes no yes

Process Pipe (soil) low no adequate yes yes no yes

1]6B-13/ 14 Sludge medium yes adequate yes yes no yes
Trench

I16-B-6A Crib low - adequate no no no no

I16-13-611 Crib very low no adequate no no no no

I 16-B-4 French Drain medium - adequate no no yes yes

116-B-9 French Drain low - incomplete unknown' no unknown' yes'

116-B-10 Dry Well high - incomplete unknown' no unknown' yes'

116-B-12 Seal Pit med'Imn- adequate no yes no yes
Crib

132-B-4 and 132-B-5 very low yes adequate no yes no yes
(D&D Fadlity)

116-B-7, 116-B-6, medium - adequate no no no yes
and 132-C-2

128-8-3 Dump Site low - adequate no no no no

126-B-2 Clear Well low - adequate no no no no

118-8-5, 118-8-7, and 118-B-10 Burial grounds yes

Source: 100-BC-1 LFI (DOE-RL 1993b)
EHQ = Environmental Hazard Quotient calculated by the qtalitative ecological risk assessment
= Not rated by the qualitative ecological risk assessment
*= Data needed concerning nature and vertical extent of contamination, waste site remains an IRM
candidate until data are available, therefore not addressed in this FFS.
ARAR = Applicable or Relevant and Appropriate Requirements, specifically the Wachington State
Model Toxics Control Act Method B concentration values for soils
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Table F2-2. 100-BC-1 Site Description. (Page 1 of 2)

Site
N/Name/(Alias)

Use Physical Dimensions Data Source

116-B-11 Held cooling water effluent from B Reactor for F-101 Historical
Retention Basin cooling/decay before release to the Columbia 143.3 x 70.1 x 1.5 m(469.2 x 229.6 x
(107-8 Retention River; large leaks of effluent to aoil. 4.9 ft) deep

Basin)

116-C-5 Retention Held cooling water effluent from B and C 100.6 m(331 ft) diameter x 4.9 in LFI, Historical
Basin (107-C Reactors for cooling/decay before release to the (16.1 ft) deep (see F-97)

Retention Basin) Columbia River; large leaks of effluent to soil.

Pipelines Transported reactor cooling water from reactors Buried 6 m(19.6 ft) bls. Historical

to retention basins, outfall stmctures, 116-B-1. -6533 m(21,433.7 ft) total length;

and 116-C-I trenches; leaked effluent to soil, various diameters; various depths

contains contaminated sludge and scale.

116-B-1 Received 60 million liters of high activity IJnlined trench, backfilled. LFI, Historical

Effluent Disposal effluent produced by failed fuel elementc.

Trench (107-B Liquid disposed effluent to the soil. 114.3 x 9.1 x 4.6 m(375 x 49.9 x

Waste Disposal 15.1 Il) deep

Trench)

116-C-I Received 700 million liters of high activity Unlined trench, backftlled. Historical

Effluent Disposal effluent produced by failed fuel elements: 152.4 x 15.2 x 7.6 in deep (500 x 50 x
Trench (107-C Liquid disposed effluent to the soil. 25 t)
Waste Disposal

Trench)

116-B-13 Received sludge from 116-B-11 retention basin; Unlined trench, backfilled. No Analytical

Sludge Trench (107-B sludge disposed to soil then trench backfilled. t5.2 x 15.2 x 3 m( 49.9 x 49.9 x 9.8 Data
South Sludge Trench) 13) deep

116-B-14 Received sludge from 116-B-I1 retention basin; IJnlined trench, backfilled. No Analytical
Sludge Trench (107-B sludge disposal to soil then trench backfilled. 36.6 x 3 x 3 m(120.1 x 9.8 x 9.8 ft) Data
North Sludge Trench deep

116-B-4 Received 300,0001iters of efiluent, e.g.. Gravel filled pipe. Historical

French Drain contaminated spent acid from dununy 1.2 m(3.9 ft) diameter x 6.1 m(20 ft)

(105 Dummy decontamination facility^ disposed effluent to (ieep

Decontamination soil.

French Drain)

116-B-12 Received drainage from confinement seal system 7imber reinforced excavation, filled No Analytical
Seal Pit Crib in 117-B building seal pits; disposed effluent to with gravel, soil covered. Data

(117-BCrib) soil. 9x3x3m(9.8x9.8x9.8ft)deep.

116-B-5 Received 10 million liters of low-level effluent 25.6 x 4.9 x 3.5 m(84 x 16.1 x LFI, Historical
Ctib (108-B Crib) from contaminated maintenance shop and 11.5 It) deep

decontamination pad in I08-B building,

including liquid tritium waste; disposed effluent

to soil.

118-B-5 Received highly contaminated reactor Unlined L-shaped excavation. Historical

Burial Ground components removed from B Reactor. 2 m(6.5 ft) cover

(BaI13X) 22x22x8x14x14x8.2x

6.1 m(72.2x72.2x26.25x46x46

x 26.9 x 20 ft) deep

I18-B-7 Miscellaneous solid waste (e.g., decontamination Unlined excavation. Historical

Burial Ground materials and associated equipment). 2 m(6.5 ft) cover

(111-B Solid Waste 7.3 x 7.3 x 2.4 m(23.95 x 23.95 x

Burial Site) 7.87 ft) deep
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Table F2-2. 100-BC-1 Site Description. (Page 2 of 2)

Site
lNNamel(Alias)

Use Physical Dimensions Data Source

118-B-10 Received activated reactor components; buried in Unlined excavation. Historical
Burial Ground unlined excavation; backfrlled with soil. 2 m (6.5 fl) cover
(115-B/C Caisson 26.8 x 17.7 x 6.1 m(87.9 x 58 x
Site) 20 ft) deep

132-B-4 Contaminated building demolished in place; Demolished reinforced concrete D&D
Filter Building buried; covered with fill. (D&D Facility. ) structure.
(117-B Filter Building: 18.0 x 11.9 x 8.2 m (59.1 x
Building) 39.05 x 26.9 ft)

Thnnels: 58 m(190.3 fl) long

132-B-5 Contaminated gas recirculation building Demolished reinforced concrete D&D
Gas Recirculation demolished in place; buried; covered with fill. structure.
Building (115-B/C (D&D Facility.) 51.2 x 25.9 x 3.4 m (167.98 x 85 x
Gas Recirculation 11,15 fl)

Facility)

Source: 100-BC-1 LFI (DOE-RL 1993b)

LFI = limited field investigation

D&D = decamtaminationand decommissioning
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HUMAN-HSRAM (a,b) PROTECTION ZONE SPECIFIC PRO
of BACKGROUND CRQUCRDL ( f) 1(g) 2(h)

TR=1E-06 HQ=0.1 GROUNDWATER(a,c) (d,e) 0-10B. >IOR.
RADIONUCLIDES (pCi/g)
Am-241 769 N/A 31 N/C I 31 31
C-14 44,200 N/A 18 N/C 50 50 50
Cs-134 3,460 N/A 517 N/C 0.1 517 517
Cs-137 568 N/A 775 18 0.1 6 775
Co-60 17.5 N/A 1,292 N/C 005 Ig 1,292
Eu-152 5.96 N/A 20,667 N/ 0.1 6 20,667
Eu-154 106 N/A 20,667 N/C 0.1 II 20,667
Eu-155 3,080 N/A 103,000 N/C 0.1 3,080 103,000
H-3 2,900,000 N/A 517 N/C 400 517 517
K-00 12.1 N/A 145 191 4 19.7 145
Na-22 545 N/A 207 N/C 4 (i) 207 207
Ni-63 184,000 N/A 46,500 N/C 30 46,500 46,500
Pu-238 879 N/A 5 N/C I 5 5
Pu-239/240 72.8 N/A 4 0035 I 4 4
Ra-226 11 N/A 003 0.98 0_1 1 I
Sr-90 1,930 N/A 129 0 36 I 129 129
Tc-99 28,900 N/A 26 N/C 15 26 26
Th-228 7,260 N/A 0.1 N/C I (j) I I
7L-232 162 N/A 001 N/C I I
U-233234 165 N/A 5 LI I 5 5
U-235 23.6 N/A 6 N/C I 6 6
U-238 (k) 58.4 N/A 6 1 04 I 6 6
INORGANICS (mp/kg)
Antimonv N/A 167 0.002 N/C 6 6 6
Arsenic 16 2 125 0.013 9 I 9 9
Barium N/A 29,200 258 175 20 258 Jta

Cadmium 1,360 417 0.775 --- N/C 0.5 08 0775
ChromiumVl 204 2,086 0026 28 1 28 28
Lead N/C N/C 8 14.9 03 149 149
Manganese N/A 2,086 13 583 15 583 583
Mercury N/A 125 0.31 13 0.02 13 1.3
Zinc N/A 100,000 775 79 2 775 775
ORGANICS (mg/kg)
Aroclor1260(PCB) 434 N/A 1.37 <0.033 0033 I I
Brnza(a)pyrene 5 N/A 5.68 <0.330 0.330 5 6
Chrysene N/A N/A 0.01 <0.330 0.330 0.330 0.330
Pentachlorophenol 300 N/A 0.27 <0.8 0.g 0.8 0.8

TR=Targel Risk: HQ= Hazzrd QuolienP, N/A=Not Applicable. N'C=Not calculated

(a) Risk-based numbers based on a IE-06 increased cancer risk for carcinogens and radionuclides and a noncancer haezrd quotient af 0I for noncarcinogens
(b) Occasional Use Scenario

(c) Based on Summet's Model (EPA 1989b)

(d) Status Report, llanford Site Background: Evaluation of Ezisling Soil Radionuclide Data (Letter #008106)

(e) Hanford Site Background: Pan 1, Soil Background for Nonradioacitve Analytes, DOE/RL-92-24, Rev. 2.

(f) Based our 100-BC-5 OU Work Plan QAPP (DOE-RL 1992)

(g) PRGs are eslablished to be protective ofgroundwaler, human and ecological receptors
(h) PRGs are established to be protective of groundwater.
(i) Based on gross beta analysis
Q) Derection limit assumed to be same as Th-232
(k) Includes total U ifno other data exist
(I) Value calculated exceeds 1,000,000 ppm therefore use 100,000 ppm as default
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Table F2-7. 116-C-1 Process Effluent Trench Refined Contaminants of Potential
Concern Based on Occasional Land Use Scenario and Protection of Groundwater.
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Zon< I(a) ]une 1 (b) Rerned
116-B5

RA(IIONUCE10ES(i/g)

OSR 3-6R 6-10R 10-150 15200 20-25R 25-30R 30-35fi 35-40B
Mae Screening• Mu Sarnning' Max Scrcening' Mn Screening• Max Screening• Max Screeiing• Mv Scrzenin • Max Saeenin ' Max Screenin '

COPC
Summ

Am-:41 NU NO 600E4) NO 200E-03 NO ZOpE-03 NO NO NO NO NO
C14 NO NO NO NO NO NO NO NO NO
Cs-I3J NO NO 133E-04 NO NO NO NO NO NO NO
Csl3, NO NO 311E-01 NO NO NO NO NO NO 161E+00 NO
Co.60 NO NO 2 56E,00 NO 2 60E-0I NO 1 84E-01 NO NO NO NO NO
Eu151 NO NO 1.15E+0I 1ES I53E+00 NO NO NO NO NO NO YES
F.u-I54 NO NO 2.53E.00 NO NO NO NO NO NO NO
Fo-155 NO NO I.50602 NO NO NO NO NO NO 315E-02 NO
ILI NO NO 3.%EM4 YES NO NO 182H02 NO NO NO NO YES
g:-t0 NO NO NO NO NO NO NO NO NO
NaP. NO NO NO NO NO NO NO NO NO
N.61 NO NO NO NO NO NO NO NO NO
Pu-?18 NO NO NO NO NO NO NO NO NO
1'm219_Ln Ni) NO NO NO NO NO NO NO NO
Ra22e NIl Nl) NO NO NO NI) NO Nel NO
Sr90

--

N(1 NO 1J9E-III NI) NO 150E-01 NO NO NO NU I I51 ,00 NII
lo9v No NO NO NO NO NO NO NO NO
ITd2g NO NO NO NO NO NO NO NO NO
11, 312 Ni) NO Nll NO NO NO NO NU NU
LL'.. ^.J NO NU NO NO NO NO NO NO NU
II-DS NU NO NO NO NO NO NO NU NO
O-23g(k) NO NO NO NO NO NO NO NO NO
INOFGAn'ICS tniglpJ
Anllmun. NO NO NU NO NU NO NO NO NO
Arzeme NO NO NO NO NO NO NO NO NO
Bamim NO NO 903F-01 NO 184E.02 YE8 186E.01 NO NO NO NO NO YFS
<aimium NO NO NO NO NO NO NO NO NO
<hrmninn' vl NO NO NO NO NO NO NO NO NO
lod NO NO NO NO NO NO NO NO NO
ASanFancse NO NO NO NO NO NO NO NO NO
Mercup NO NO 1.40E+W YES IIOE,00 NO L90E+00 YES NO NO NO NO YES
Zinc NO NO 684EOU1 NO 694E+01 NO 125E 0) 2 NO NO NO NO NO
UROANICSImEkel

Arnc1or1260(PC91 N(l NO NO NO NO NO NO NO NO
B<nzqal.rtnc NO NO NO NO NO NO NO NO NO
C1lune NO NO NO NO NO NO NO NO NO
Pcnmchlom hcnol NO NO NO NO NO NO NO NO NO

III
IV

In` -' Alarlnun ci ncemratin nz are rmcnmJ aFanzl the I'RG Ip¢Ilminapremediatlnn goall Yes If the.alue eaceeds the PRG Nn" iflhe al.uc it heluv it,, PRO
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t Zone I (a) Zone 2 (b) Refined
116B-4

RADIONUCLIDES Ci

0-38 36H 6-10 B
Max Screening• Max Screening• Max Saeening'

10-15ft 15-20fl 20-251 25-301 30-351 35-408
Max Screening• Max Screening' Mu $creening• Max $creenin ' Mu Sereening• Mu Scrttnin •

COPC

Summary
.g)(p

Nn-241 NO NO NO NO NO NO NO NO NO
C'-14 NO NO NO NO NO NO NO NO NO
CsUJ NO NO 1.84E^61 NO NO NO NO NO NO NO
Cs-l)

Co60

1u152

Eu-154

I:u-I55

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

2.08EaU2

2.68E+U2

4.20E+02

i.54EM1

653E*00

YES

YES

lES

YES

NO

67 1E+01

6.34E+00

3.05E+01

4.83E•00

214E-01

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NU

NO

NO

NO

NO

NO

1.61E+00

15E02

NO

NO

NO

NO

NO

YES

YES

YES

YES

1)-3 NO NO L22E+02 NO NO NO NO NO NO NO
NUn NO NU NO NO NO NO NO NO NU
Na " NO NU NU NU NO NO NO

-- -
NO NI

Nrni NU NU NO NO NO NO NO NO NU
Pu-_38 NO NO 291E01 NO NO NO NO NO NO NU
Po-'_3v Na NO NO 8.6E+00 YES ]]0E+00 YES NO NO NO NO NO YFSRa-.'_n NO NO NO NO NO NO NO NO

NoCnan NO NO 373F^ 01 NO 224E+Of1 NO NO NO NO NO LISP.,00 NO
Ir-^9 NO NU NO NO NO NO NO NO NO
Ih - __e NO NO NO NO NO NO NO NO NU
1h231 NO NO NO NO NO NO NO NO NO
U-23]'_3i NO NO NO NO NO NO NO NO NO
U335 NO NO NO NO NO NO NO NO NO
U-'_l8 (17 NO NO 2.BOE 01 NO NO NO NO NO NO NO
NORGANICSImgkgl

Amimanr NO NO NO N0 NO NO NO NO NO
Arscnic NO NO NO ---- ^ NO NO NO NO NO NO
Barium NU NO NO NO NO NO NO NO NO
Cadmium

'

NO NO NO NO NO NO Nn U`:
C hromiumVi NO NO NO NO NO NO NO NO NO
Lcad NO NO NO NO NU NO NO NO NO
Mangancse NO NO NO NO NO NO NO NO NO
Meaun NO NO NO NO NO NO NO NO NO
Zinc NO NO NO NO NO NO NO NO NO
ORGANICS (mg kg)

Aroclor 1160 (P(91 NO NO NO NO NO NO NO NO NO
BcmMa)prrcnc NO NO NO NO NO NO NO NO NO
(hr.nanc NO NO NO NO NO NO NO NO NO
Pcnlachlorophcnnl No NO NO NO NO NO NO NO NO
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Zone I (a) Zonr 2(b) Refined
I00HC PII'ELINESLUDGE 0-3R 3-60 6-100 1015R 15-20R 20-25R 25-300 30-35R 35-40R COPC

Max Screening• Max Screening• Max Screening' Max Screening• Max Screening• Max Screening' Max Screening• Max Screening• Max Screcning• Summery
RADIONIICIIDES (pCi/g)

Al NO NO NO NO NO NO NO NO NO
('14 1201 +01 NO NO NO NO NO NO NO NO NO
Cs-I)J 1661i+01 NO NO NO NO NO NO NO NO NO
0-131 1.11E+05 }ES NO NO NO NO NO NO NO NO YES
Co-60 211E+03 1ES NO NO NO NO NO NO NO NO YES
Ilu-IS2 1.68E+04 YE.S NO NO NO NO NO NO NO NO YES
Ifu ISA 3.41E.+03 YES NO NO NO NO NO N(1 NO NO YES
IW-155 9.42E.+03 YES NO NO NO NO NO NO NO NO Y6S
Ild 2 47E)00 NO NO NO NO NO NO NO NO NO
K-40 NO NO NO NO NO NO NO NO NO

Na-'.] NO NO NO NO NO NO NO NO NO
Nlfi) 6.18E.+04 YES NO NO NO NO NO NO NO NO YES
Pu-238 1.<IH02 1ES NO NO NO NO NO NO NO NO YES
1'u239']4(r 2.80E+03 IES NO NO NO NO NO NO NO NO YES
Ra-2:6 NO NO NO NO NO NO NO NO NO
Sr-YO 2.OJF,+03 YES NO NO NO NO NO NO NO NO YES

1099 NO NO NO NO NO NO NO NO NO

1h228 NO NO NO NO NO NO NO NO NO

1h232 NO NO NO NO NO NO NO NO NO

I1233/214 NO NO NO NO NO NO NO NO NO

11235 NO NO NO NO NO NO NO NO NO

11-218(kl =JUL-Ui NO NO NO NO NO NO NO NO NO

INORGANICtiImp^kgl

antimonr NU NO NO NO NO NO NO NO NO

Arsenic NO NO NO NO NO NO NO Si NO

Oarium NC NO NC NO NC NO NO NO NO

Cadmium NO NO NO NO NO NO NO NO NO

Chromium VI NO NO NO NO NO NO NO NO Nll
ead NO NO NO NO NO NO NO NO NO

Mnnganou NO NO NO NO NO NO NO NO Nrl

Mcrcun NO NO NO NO NO NO NO NO Nr)
/Inc NO NO NO NO NO NO NO NO NO

OROANICS (mgkgl

Aroclar 12601P( 14) NO NO NO NO NO NO NO NO NO
13enmlelpsrene NO NO NO NO NO NO NO NO NO
Chnvenr NO NO NO NO NO NO NO NO NO
I'entxehhnophcnol NO NO NO NO NO NO NO NO NO

N

41

• klaammrnr cun<cnrmnau mc sacalud agamsl lhc PR(i(prellmmaq remedlarmn goall "1cs d theraluc exceedsthe PRG No II rhe saluc is helms thr PRG

I he C01'C (ronmminanls or pmmnual concernl are refined based on be soil concenlration and the pR0

A hlanM nnderTlzs mcnns either no rnformanon is avallahle or the consOruent was not detected

aI PRGS are established to be prolecnlre of groundwater. human and ecological recepmrs

bl PROs are established m be prorecrive of groundHamr
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Zonel P) Zone2(b) 14fined

I00NCPIPELINESOIL 0-30 3.6fi 6-1011 10-I50 IS-2011 2025fl 25.)0(1 )035fi )5.4011 COIC

Mac Sn<ening' Maa Saeening' Mu Sc•eening• Mn Sc.erning• Man Sereening• Mn Snmsing• Mn Sneenin • Mn Smeenin ' Mn Sc•eenin • Summary

RdOIUNIIIPIS 1 1

1-I4 1:0 NO NO NO NO NO NO NO N(1

IS-131 NO NO NO NO NO NO NO NO NO

Ii-Ill NO NO 396EUe NO 432E0a NO 644E.01 NO 920EAa NO 1NE-01 NO 644E-01 NO NO

10.60 NO NO 156EM0 NO ) 6)E,00 NO 4.61EaeJ YES 145E•02 NO 1.f6Ee0J YES 101E41 NO NO YES

Eu152 NO No II2E-01 NO 2 SOE00 NO 102E+02 NO I59Ee01 NO 8ItEro1 NO 3 'IBE-01 NO NO

Eu15a NO NO 7 96E-01 NO 575Ero0 NO NO E36Ec01 NO IIIE•02 NO 1.99EM0 NO NO

Eu.155 NO NO 165EU1 NO 880E-0I NO 1.02E+02 NO 56tE+W NO 215EU1 NO 154E-01 NO NO

IIJ NO NO alBE-01 NO 257E-02 NO 3 21EE03 NO 2.89E-01 NO 161E(1I3 NO 8.61E-02 NO NO

K-10 NO NO NO NO 4 86E•01 NO NO 3 81154UI NO NO NO

Na-?? NO NO NO NO NO NO NO NO NO

NL63 NO NO NO NO NO NO NO NO NO

Pn-2J8 NO NO NO NO NO NO NO NO NO

Pu2)9240 NO NO NO NO NO NO 361E-01 NO NO NO

Rr16 NO NO EPoE01 NO 220E-0I NO 6.I0E•00 YES 220E•00 NO LOOEroI YES I<OE-01 NO NO YES

Sr90 NO NO NO NO NO NO NO NO NO

Ic.99 N(l NO 38)E01 NO ISeFs00 NO BISE•00 NO LJ6E+02 YES 619Eb1 NO 88)F.•00 NO NO YES

Th Pg NO NO NO NO NO NO NO NO NO

)h31] NO NO NO NO NO NO NO NO 90

U-D)43J NO NO NO NO NO __-NO NO NO NO

UDS NO NO NO NO NO NO NO NO Nll

IDBIM NO NO NO NO NO NO NO NO NO

IFORGANIrSIm L I NU NO NO No aZOEnI NO 520E-0I NO NO NO NU

snl
•Nunie NO NO N(l NO NO NO NO NO NO

Nanum NO NU NO NO NO NO NO NO h'U

fadmmm NO NO NO NO NO NO NO NO NU
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lead NO NO NO NO NO NO NO NO N

Alei NO NI) NO NO NO NO NO NO NO

Maaw NO NO NO NO NO NO NO NO NO

Iin

OR(HNI(Clm l i Nll Nfl NO N(1 Nfl NO NO Nll N(1

Amulm INAIIP(F)

RevMa N(l NO NO NO NO NO NO NO NO

CM1 u NO NO NO NO NO NO NO NO NO

Prnuchlm henol NO NO NO NO NO NO NO NO NO

evTLUE^ NU NO NO NO NO NO NO NO NO
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Table F2-12. Allowable Soil Concentration - Reduced Infiltration Scenario.

Analyte Soil Concentration

RADIONUCLIDES pCi/g

'"'Am 5.01(103)
'^C 2.92(103)
13^Cs 8.35(104)
1'Cs 1.25(105)
'Co 2.09(1P5)
152Eu 3.34(10°)
150Eu 3.34(106)
issEu 1.67(107)
'H 8.35(10')
°0K 2.34(1(Y)
'Na 3.34(104)
63Ni 7.52(106)
23epu 8.35(10'')
239^Pu 6.27(102)
=6Ra 4.00(10°)
'Sr 2.09(10')
99TC 4.18(103)
="Th 1.67(10')
232Th 2.09(10°)
23MxU 8.35(102)
235U 1.00(103

)

238U 1.00(103)

INORGANICS mg/kg

Antimony 2.51(10-')

Arsenic 2.09(101)

Barium 4.18(10')
Cadmium 1.25(10')
Chromium (VI)

Lead 1.25(10')
Manganese 2.09(10')

Mercury 5.01(10')

Zinc 1.25(10')

ORGANICS mg/kg

Aroclor 1260 2.21(16)
Benzo(a)pyrene 9.19(16)

Chrysene 2.00(1(Y)
Pentachlorophcnol 4.40(10')
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Waste
Site/Group

Extent of Contamination Media/
Material

Refined COPC Maximum
Concentration

Are Reduced
Infiltration

(Retention Volume Length Width Area Depth Detected Concentrations
Basin) ( m') (m) (m) W) (m) (a) Exceeded?

116-B-11 118835.0 210.3 111.3 23406.0 6.1 Soil Radionuclides DCI/P

Concrete IT 2.59(I6) NO
®Co 4.39(IU) NOV
"'Cs 8.30(10') NO
°REu 2.83(10') NO
"'Eu 8.24(10") NO

°Ni 5.10(101) NO
"'Fu 7.66 NO
296'0Pu 3.40(16) NO

SOSr 2.10(1(Y) NO
"°U 9.00 NO

Inoreanics me/k¢

Arsenic (e) YFS(b)

Cadmium NO

CM1romium VI YES
Lead NO ^ ~ O O"% C A

I



71

tJ
00

Waste Extent of Contamination Media/ Refined COPC Maximum Are Reduced
Site/Group Material Concentration Infiltration
(Retention Volume Length Width Area Depth Detected Concentrations
Basin) (m') (m) (m) ( mz) (m) (a) Exceeded?

116-C-5 145210.0 (c) (c) 23805.0 6.1 Soil Radionuclides CI/

Concrete r"Am 3.40(10') NO
"C 2.59(10') NO
®Co 1.95(10') NO
"'Cs 2.15(10') NO
"'Eu 5.75(10') NO
1°'Eu 6.53(10') NO
'H 1.78(10') NO
'-J°Pu 9.40 NO
°'96'0Pn 2.30(102) NO
P°Sr 7.70(101) NO
IIBTh 4.40 NO

Inoreanics me/ke
Barium 2.60() NO
Cadmium 8.40(10') NO
Chromium VI 6.09(10') YPS

Lead 5.64(10') NO
Mercury 4.30 NO

100B/CBuried 302973.0 6533.0 varies varies varies Soil Radionuclides pCi/e
Pipelines Steel "Co 2.81(10') NO

Concrete "'Cs 1.11(10') NO
Sludge 'r`Eu 1.68(10') NO

"'Eu 3.41(10') NO
°'Eu 9.42(l0') NO
"Ni 6.18(10') NO
'°'Pu 1.41(l0') NO
x""'0Pu 2.80(10') YES(d)
90Sr 2.04(10') NO

100 B/C Pipeline 1325.0 76.2 5.8 441.0 3.0 Soil Radionuclides PCI/¢
Soil (Leak at Concrete "Co 4.64(10') NO
luncGon Box) °9'T'0Pu 1.00(10`) NO

SOSr 1.36(10') NO
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Extent of Contamination Media/ Refined COPC Maximum Are Reduced
Waste Site/Group Material Concentration Infiltration

Volume Length Width Area Depth Detected Concentrations

(m) (m) (m) (m') (m) (a) Exceeded?

116-&1 (Process Effluent 3001.0 112.2 13.1 1470.0 4.6 Soil Inor¢anics me/ke
Disposal Trench) Chromium VI 3.30(101) YES

Manganese 8.39(l0') NO

116-C-1 (Process Effluent 31441.0 169.8 32.6 5535.0 5.8 Soil Radionuclides oCi/e
Disposal Trench) Concrete °'Cs 1.18(10') NO

"'Eu 6.63 NO
v920Pu 5.30 NO

Inoreanics m¢/ke

Chromium VI (e) YFS(e)

116-13-13 (Sludge Trench) 924.0 152 15.2 228 4.0 Sludge Radionuclides (b) NO(b)

"'P.m (Inclusive)

"C

uCs

®Co

"'Eu

'Ni

'"ru^

ue^

'I{
neD

Inorganics (b) YES(b)

Arsenic NO

Barium NO

Cadmium YES

Chromium VI NO

Mercury NO

Lead

y
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a
O

Waste Site/Group Extent of Coutaminatiou Media/ Refined COPC Masimum Are Reduced Infiltration
iM l DC i d C t ti

Volmne Length Width Area Depth
ater a etecteoncentrat on

(a)
oncen ra ons

^Exceeded?
(m') (m) (m) (m') (m)

116-8-14 (Sludge Trench) 439-0 36.6 3.0 110.0 4.0 Sludge Radionuclides b NO(b)
"'Am (Inclusive)

"C
10'Cs

®Co
uzF,

"'Eu
'Ni
218P,

.9M0P,

-Sr
2Iqb

Tritium
veU

lnoreanics 6 YES(b)

Arsenic NO

Barium NO

Cadmium YES

Chromium Vl NO

Mercury NO

Lead

11 t.B-4 (French Drain) 3.2 12 (t) 1.2 (O 1.1 2.7 Soil Radionuclides oCJe

Steel -Co 2.68(l0'`) NO

'"Cs 2A8(102) NO
19Eu 4.20(10') NO
"Eu 4.54(10') NO
'J9.Pu 8.60 NO

116-13-12 (Seal Pit Crib) 0.0 0.0 0.0 0.0 0.0 NA None e NO(e)

116-B-5 Crib 1022.0 29.0 8.2 232.0 4.3 Soil Radionuclides nCi/p

Concrete 'REu 1.15(10') NO

'H 2.96(10') NO

Inoreanics me/ke

Barium 4.84(10') NO
Mercury 2.90 NO
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Waste
Site/Group

Extent of Contamination Media/
Material

Refined COPC Maximum
Concentration

Are Reduced
Infiltration

Volume Length Width Area Depth Detected Concentrations
(m) (m) (m) (m') (m) (a) Exceeded?

118-B-5 3297.0 varies varies 907.0 6.1 Misc. Radionuclides (h) NO(g)
Ball 3X Burial Solid Waste "C
Ground "'Cs

®Co

"`Eu

"Eu
'Ni
90Sr

'H

Inorganics

Cadmium

Lead

Mercury

Oreanics

-no specific
constiments

identified, but 5%

of volume is

assumed to be

contaminated by
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Waste
Site/Group

Extent of Contamination Media/
Material

Refined COPC Maximum
Concentration

Are Reduced
Infiltration

Volume Length Width Area Depth Detected Concentrations

(m') (m) (m) (m2) (m) (a) Exceeded?

I IS-B-7 Buoal 61.0 7.3 7.3 46 2.4 Misc. Radionuclides (h) NO(g)
Ground Solid "C

Waste "'Cs

®Co

"Fu
"'Eu

61Ni

mSr

'II

Inor¢anics

Cadmium

C.ead

Mercury

Or2anics

-no specific
constituents

identified, but 5%

of volume is

assumed to be

contaminated by

organics
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Waste Extent of Contamination Media/ Refined COPC Maximum Are Reduced
Site/Group Material Concentration Infiltration

Volume Length Width Area Depth Detected Concentrations
(m') (m) (m) (mT) (in) (a) Exceeded?

118-B-10 Burial 1346.0 26.8 17.7 402 6.1 Misc. Radionuclides (h) NO(g)
Ground Solid "C

Waste i"Cs

®Co

°'Eu

"'Eu

°Ni

P°Sr

'H

Inorganics

Cadmium

Lead

Mercury

OlEanlcS

-no specific

constituents

identified, but 59,

of volume is

assumed to be

contaminated by

organics

132-B-4 0 0 0 0 0 NA None NA NA
Filter Building

(D&D Facility)
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Waste Site/Group Extent of Contamination Media/
Material

Refined
COPC

Maximum
Concentration

Are Reduced
Infiltration

Volume Length Area Depth Detected Concentrations
(m') () (m^) (m) (a) Exceeded?

132-B-5 0 0

17(

0 NA None NA NA
Gas Recirculation

Building (D&D Facility)

't1
N

ia
A

a Where concentration exceeds PRG.
b Based on retention basin group data.
cContaniination is defined by an additional 12.2 in (40 ft) radius beyond the retention basin walls
d Data is from pipeline sludge. Although the in situ PRG are exceeded, impact to groundwater is expected to he negligible due

to containment of the material by the pipe.
e Based on Process Document group data.
f 1.2 m(4 ft) is the diameter of the french drain
g Assumed to meet in situ PRG.
h No quantitative data is available. Constituents are assumed from Miller and Wahien 198i.

PRG = preliminary remediation goals
COPC = contaminants of potential concern
NA = not applicable
Dimensions = Contaminated volume dimensions from Appendix A.
D&D = decontamination and decommissioning
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3.0 RESULTS OF THE PLUG-IN APPROACH

This Section describes how the analysis of remedial alternatives for the waste site
groups in the Process Document is used in lieu of doing independent analyses for the
individual waste sites. The waste sites in the 100 Area source Operable Units were
categorized into ten waste site groups , then several remedial alternatives for cleaning up
each of the waste site groups were evaluated (see Sections 3.0, 4.0, and 5.0 of the Process
Document). To implement the "plug-in" approach, the first step is to identify which waste
site group an individual waste site appears to belong to. This is accomplished by comparing
the profiles of the individual waste sites presented in Table 2-13 of this FFS to the waste site
group descriptions and group profiles given in Section 3.1 and Table 3-1 of the Process
Document. The results of this process for the 100-BC-1 Operable Unit are:

Individual Waste Site (100-BC-I
116-B-11
116-C-5
100 B/C Buried Pipelines
100 B/C Pipeline Soil
116-B-1
116-C-1
116-B-13
116-B-14
116-B-4
116-B-12
1 16-B-5
118-B-5
118-B-7
118-B-10
132-B-5
132-B-4

Waste Site Grouo
Retention Basin
Retention Basin
Buried Pipelines
Buried Pipelines
Process Effluent Trench
Process Effluent Trench
Sludge Trench
Sludge Trench
French Drain
Seal Pit Crib
Special Crib
Burial Ground
Burial Ground
Burial Ground
D & D Facility
D & D Facility

The next step in the process is to determine if the individual waste site characteristics
meet the applicability criteria for the remedial alternatives for that waste site group (see
Table 4-2 in the Process Document). If the individual waste site characteristics match the
group profile and the applicability criteria completely, there are no deviations from the
analysis in the Process Document. In this case the analysis of alternatives in the Process
Document is adequate for the individual waste site, and the individual waste site plugs into
the existing alternatives analysis in the Process Document. If there are deviations, then
further analyses of that waste site are conducted in Sections 4.0, 5.0, and 6.0 of this
Appendix.

3.1 EXAMPLE OF THE PLUG-IN APPROACH

Implementing the plug-in approach for the 116-B-1 waste site is presented here as an
example to clarify the process. The process steps are described in Section 1.4 of the Process
Document, and the example below illustrates steps 5 and 6 described in that Section. First,
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the 116-B-1 waste site is identified as a process effluent trench. Table 2.2 indicates that the
site received highly contaminated cooling water effluent diverted from the retention basins
and that the site is an unlined trench. Site 116-B-1, therefore, belongs in the process effluent
trench group.

The alternative applicability criteria are evaluated below based on the description and
profile developed for waste site 116-B-1 in section 2.0.

No Action - There is data indicating that there is contamination present at the site which
warrants an interim action. Therefore, no action is not an appropriate alternative.

Institutional Controls - Refined COPC are identified for waste site 116-B-1 on Table 2-6
indicating there are contaminants present which exceed preliminary remediation goals.
Therefore, institutional controls will not effectively address contaminants at the site.

Containment - Table 2-13 indicates that waste site 116-B-1 contains contaminants which
exceed infiltration concentrations. Therefore, containment is not applicable at this site.

Removal/Disposal - Contaminants exceed preliminary remediation goals; therefore, this
alternative may be applicable.

Insitu Treatment - Contaminants exceed preliminary remediation goals, and the contaminated
lens is <5.8 m (19 ft); therefore, insitu treatment may be applicable.

Removal/Treatment/Disposal - Contaminants exceed preliminary remediation goals;
therefore, this option may be applicable. The thermal desorption enhancement is not
necessary because there are no organic contaminants present at the site. Soil washing is the
most likely treatment method.

The next step is to compare the 116-B-1 waste site characteristics to the applicability
criteria for the remedial alternatives shown in Table 4-2 of the Process Document. The
analysis conducted in the Process Document determined that three remedial alternatives were
appropriate for process effluent trench group: removal/disposal, insitu treatment, and
removal/treatment/disposal.
The applicable remedial alternative for the 116-B-I waste site are identical to those for the
effluent disposal trench group; therefore, the site completely plugs into the analyses for that
waste site group.

3.2 RESULTS OF THE PLUG-IN APPROACH

The characteristics and profiles of the 100-BC-1 individual waste sites were compared
to the applicability criteria for the remedial alternatives (as shown in Table 4-2 of the Process
Document), and the results of this evaluation are shown on Table 3-1. Retention basin
116-C-5 is characterized by organic contaminants, a deviation; therefore, thermal desorption
was added as an enhancement to the removal/treatment/disposal remedial alternative.
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Table F3-1. Comparison of Waste Sites and Alternatives. (Page 1 of 2)

Waste Site Group 132-B-4 116-B-11 116-C-5 BURIED 116-B-1
132-B-5 Retention Retention PIPE- Process

D&D Basin Basin hlNEs EtHuent
'pelinePi

Far.ility Trench

Alternative Applicability Criteria and Enhancements Are Applicability Criteria and Eahancemeuts Met?

No Action

SS-I Criterion: Yes No No No No

SW-2 • Has site been effectively addressed in the past'I

Institutional Controls

SS-2 Criterion: Yes No No No No

SW-2 • Contaminants < PRG

Containment

SS-3 Criteria: No Yes Yes Yes Yes

SW-3 • Contaminants > PRG

• Contaminants < reduced infiltration concentrations No No No Yes No

Removal/Disposal

SS-4 Criterion: No Yes Yes Yes Yes

SW-4 • Contaminants > PRG

In Situ Treatment

SS-riA Criteria: No Yes Yes NA Yes

• Contaminants > PRG

• Contamination < 5.8 in in depth NA No No NA Yes

SS-8B Criteria: NA NA NA Yes NA
• Contaminants > PRG

• Contaminants < reduced infiltration concenlralions NA NA NA Yes NA

SW-7 Criteria: NA NA NA NA NA

• Contaminants > PRG

• Contaminants < reduced infiltration concentrations NA NA NA NA NA

Removal/Treatment/Disposal

SS-10 Criterion: No Yes Yes Yes Yes

• Contaminants > PRG

Enhancements: NA No Yes(d) No No

• Organic contaminant.c ( if yes, thermal desorption

must be included in the treatment system)

• Percentage of contaminated volume less than twice 33% 33% 100% 100%

the PRG for cesium-137.

SW-9 Criterion: NA NA NA NA NA

• Contaminants > I'RG

Enhancement: NA NA NA NA NA
• Organic contaminants
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Table F3-1. Comparison of Waste Sites and Alternatives. (Page 2 of 2)

Waste Site Group 116-C-1 116-8-13 116-B-4 116-8-12 116-B-5 118-B-5
116-8-14 118-B-7

Process Dummy Sea] Pit Special 118-8-10
Effluent Sludge Decou/ Crib Crib
Trench l7ench French Burial

Drain Ground

Alternative

I

Applicability Criteria and Are Applicability Criteria and Enhaucemeuts Met?
Enhancements

No Action

SS-1 Criterion: No No No Yes No No
SW-2 • klas site been effectively addressed

in the past?

Institutional Controls

SS-2 Criterion: Ni, No No No No No
SW-2 • Contaminants < PRG

Containment

SS-3 Criteria: Yes Yes Yes NA Yes Yes
SW-3 • Contaminants > PRG

• Contaminants < reduced infiltration No No Yes NA Yes Yes

concentrations

Removal/Disposal

SS-4 Criterion: Yes Yes Yes NA Yes Yes
SW-4 • Contaminants > PRG

In Situ Treatment

SS-8A Criteria: Yes Yes Yes NA Yes NA
• Contaminants > PRG

• Contamination < 5.8 in (19 ff) in Yes Yes Yes NA Yes NA
depth

SS-8B Criteria: NA NA NA NA NA NA
• Contaminants > PRG
• Contaminants < reduced infiltration NA NA NA NA NA NA
concentrations

SW-7 Criteria: NA NA NA NA NA Yes
• Contaminants > PRG

• Contaminants < reduced infiltration NA NA NA NA NA Yes
concentrations

Removal/Treatment/Disposal

SS-10 Criterion: Yes Yes Yes NA Yes NA
• Contaminants > PRG

Enhancements: No No No NA No NA
• Organic contaminants (if yes,

thermal desorption must be included in

the treatment system)

• Percentage of contaminated volume 01A 67% 67% NA 100% NA
< twice the PRG for 1B'Cs

SW-9 Criterion: NA NA NA NA NA Yes
• Contaminants > PRG

Enhancement: NA NA NA NA NA Yes
• Organic contaminants

A- Not Applicable d- devtahon trom waste group - rehnunary emedtahon oals econ - decontammanon
'Includes all buried pipelines and leak at junction box.
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4.0 ALTERNATIVE DEVELOPMENT

This section identifies sites in the 100-BC-1 Operable Unit that completely match
("plug in") with their corresponding waste site groups in the Process Document. It also
identifies those sites that don't match.

Sites that match completely plug directly into the the analysis of alternatives for the
waste site group conducted in the Process Document (see Section 1.4, step 6a). Sites that
meet this requirement include 116-B-11, buried pipelines, 116-B-1, 116-C-1, 116-B-13,
116-B-14, 116-B-4, 116-B-12, 118-B-5, 188-B-7, 118-B-10, 132-B-4, and 132-B-5. The
116-B-5 waste site is considered a special crib due to its unique waste stream. Because the
special crib category contains sites associated with unique projects or facilities, they must be
addressed individually, and no group profile is developed. However, in the case of waste
site 116-B-5, it is apparent that the alternatives are consistent with the dummy
decontamination crib/french drain group.

Sites that do not plug in directly (Process Document, Section 1.4, Step 6b) can be
divided into two groups. The first group includes sites that require enhancements to an
alternative or an inclusion, or dismisal of an alternative as originally proposed. The site that
meets this requirement and applicable deviation is 116-C-S retention basin waste site. The
116-C-5 waste site requires thermal desorption as an enhancement option to the
Removal/Treatment/Disposal Alternative; therefore, additional development of the technology
and alternative are not required because the Process Document incorporates the appropriate
enhancements in section 1.4.

The second group of sites that do not plug in are those sites that require a significant
modification to an alternative, such as changes in the excavation process or disposal options.
Alternatives for sites included in this second set will require additional development. None
of the sites within the 100-BC-1 Operable Unit fit into this second set; therefore, additional
alternative development is not required.
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5.0 DETAIL.ED ANALYSIS OF ALTERNATIVES

This section evaluates the advantages and disadvantages of implementing the remedial
alternatives applicable to the individual waste sites within the 100-BC-1 Operable Unit. In
the detailed analysis, each alternative is assessed against the evaluation criteria described in
Section 5.1 of the Process Document. The detailed analysis provides a basis to compare the
alternatives and to support a subsequent evaluation of the alternatives made by the decision
makers in the remedy selection process.

This analysis for the sites within 100-BC-1 Operable Unit is presented in the
following manner:

• The detailed analyses for waste sites that do not deviate from the waste site
groups are referenced to the group discussion presented in the Process
Document (see Table F5-l).

• The detailed analyses for waste sites that deviate from the waste site groups
are discussed in Section 5.2.

Based on the comparison presented in Table F3-1, most of the individual waste sites
within 100-BC-1 Operable Unit plug into the waste site group alternatives; therefore, the
detailed analysis for these individual waste sites can be referenced to the Process Document.
These individual waste sites include 116-B-11, pipelines, 116-B-1, 116-C-1, 116-B-13,
116-B-14, 116-B-4, 116-B-12, 118-B-5, 118-B-7, 118-B-10,132-B-4, and 132-B-5. The
116-B-5 waste site is considered a special crib because of its unique waste stream. Because
the special crib category contains sites associated with unique projects or facilities, they must
be addressed individually, and no group profile is developed. However, in the case of waste
site 116-B-5, based on the evaluation in Table F3-1, it is apparent that the detailed analysis
for the dummy decontamination crib/french drain group can be assumed for this site.

5.1 SITE-SPECIFIC COMMON EVALUATION CONSIDERATIONS

This section evaluates the alternatives that deviate from the Process Document for the
116-C-5 retention basin site against the NEPA evaluation criteria. Alternatives SS-4 and
SS-10 are applicable to this site. Alternative SS-10 deviates from the waste site group
analysis in that thermal desorption is included as an enhancement to the treatment process.

Alternative SS-10, which includes thermal desorption, would impact transportation.
This alternative would require the transport of equipment, contaminated and solid waste, and
clean fill by truck onsite. The commuter traffic flow for this alternative would be considered
an impact in the 100 Area.

The thermal desorption included in this alternative may impact air quality. Organics
present at waste site 116-C-5 may be emitted during the thermal desorption process.
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However, mitigative measures would be employed as needed to ensure that these potential
short-term impacts on air quality are minor and acceptable.

Excavation, thermal desorption, and disposal of the contaminated soil from the
116-C-5 retention basin would not impact ecological resources. In fact, revegetation and
restoration efforts would, in the long-term, benefit natural resources.

The potential of this alternative for disturbing cultural resources is considered high.
Actions to mitigate adverse impacts on significant cultural resources would have to be taken
before implementing this alternative.

The socioeconomic impact of this alternative would be insignificant. The number of
employees involved and the income gained would be insignificant when compared with the
total Tri-Cities area employment. Workers would likely come from the regional labor force.
Consistent with overall employment, income, and population impact effects on housing would
be insignificant.

This alternative would create minor short-term impacts to noise and visual resources
during the treatment process. Noise mitigation would be provided should noise levels
become a problem. In an effort to mitigate potential impacts to visual resources, dust
controls and backfilling with clean soil then contouring and revegetating would be
implemented when needed.

Resources, such as federal funds, imported soil and rock for soil cover, and
consumables such as fuel, electricity, chemicals, and personal protective equipment would be
irreversibly committed.

The indirect impact of this alternative would be an enhancement of the natural
resources through revegetation. This alternative could add to the cumulative impact on
transportation and cultural, noise and visual resources from Hanford Site remediation.

As stated in the Process Document, this alternative may comply with Executive Order
12898, Environmental Justice. Excavation always poses the risk of unearthing Native
American burials. This risk of an adverse impact on Native American cultural resources
may be disproportionately large compared to other segments of the population. This
alternative would protect groups of the population with higher fish consumption patterns than
the general population from contamination at the 116-C-5 retention basins.

5.2 DETAILED ANALYSIS

This section evaluates the alternatives that deviate from the Process Document for the
116-C-5 retention basin site against the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) evaluation criteria. Alternatives SS-4
and SS-10 are applicable to this site. However, only Alternative SS-10 deviates from the
Process Document, and therefore, will be evaluated.
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5.2.1 Overall Protection of Human Health and the Environment

Based on the presence of pentachlorophenol, alternative SS-10 requires that thermal
desorption be included for this waste site. The removal/treatment/disposal technologies

associated with the thermal desorption enhancement of alternative SS-10 will result in
protection of human health and the environment. Any potential additional short-term risk to
the workers or the community can be minimized through engineering controls and proper

health and safety protocol.

5.2.2 Compliance with ARAR

Chemical-specific ARAR for alternative SS-10 will be met by desorption of organic

compounds from the soil. Location-specific ARARs can be met through proper planning and
scheduling. Action-specific ARARs are met through appropriate design and operation.

5.2.3 Long-term Effectiveness and Permanence

The addition of thermal desorption to alternative SS-10 does not change the analysis

of this alternative with respect to this criterion from the Process Document. Contaminated
soil exceeding PRG will be permanently removed from the site.

5.2.4 Reduction of Toxicity, Mobility, or Volume

Thermal desorption is primarily an irreversible process in which nearly all of the

volatile and semivolatile constituents will be reduced. Any remaining volatile and
semivolatile organic contaminants will be rendered immobile. Thermal desorption may
completely reduce the volume of soil, producing minimal amounts of residuals that will be
transferred to a disposal facility.

5.2.5 Short-term Effectiveness

Risks to the community and workers during thermal desorption include potential

releases of fugitive gases. These releases can be controlled through vapor abatement and

proper operating procedures. No receptors are currently in the area. However, remedial

activities can be scheduled to accommodate nesting or roosting species if encountered. All
remedial action objectives are met upon completion of Remedial Alternative.

5.2.6 Implementability

No difficulties are anticipated with the implementation of thermal desorption despite

the absence of site-specific treatability study data. An influent soil particle size limitation of

6 cm (2 in.) exists. It is very unlikely that technical problems will lead to schedule delays.

All necessary equipment and specialists are readily available and adjustments to alternative
SS-10 are easily accomplished as thermal desorption will be an off-line process. Because of
removal, postclosure monitoring will not be required
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R'asle Site and Assnciatetl Grnup

Alternv[ives Teehnaloviez Included IIfi-B-ll
Reten[iun Q:vsin

ll6-CS

Re[entiun Bnsin

1011 Q/C

Buried Pipelines
,

IIfi-B-I & l16-C-l

Process Fffluent

Trenches

!Lfi-B-1? &

l 16-B-11

SludyeTrenches

11 16 -
DB-rui1

n
F&
re nch

lf6-B-° Speuat

Crih

ltl-B->. LIY-B-?,

& I18-B-10
Burial Gruunds

132-B-4 & 132-B-i
Demnli'shed

Facility

116-B-12

Seal it Crib

\'oActen
( SR:1

\'cre P P

WflRaorad Controls SS-'- Deed Re`tdcP.orv

SW-? Grnunur.ater?(onircrnV I

Contdnrvers 55-3 StuFaceWaterControls P P P

St\'-3 Barrier P P P

Deed Restrictiors

_

P P

Grourxircater Monitcrirg P P P

Re:nocal,Dispo_il SS-k Rzmecal P ( P P P P P P
S>,ti-k D,poal P P 1' P P P P

1n5ituTreatnent 55-SA Sucace6A'aterCon;rois P P

In Site Vitri[icaEon P P

Grotmdreater¢usrk"O::rg P P P

De_d R=sMctiors P P P

55-SB wid Groutine

_

P I _ ____ _

.

_

...Barrier I P ^

S-ira^e tl a p e, C r.h'cs

.

P

D^iR t^-h cr, P

Grcwdu.aterYlantcrn, P^ ^

r 5^,:-
Bar^,er

5,.^.,c=tVn!erCcr•.rc:^ P

Groied r V[ r:r^^

P e,^nc^c rsr P
R=_mcr,l-Trz:-ankDsochll ti.-1'^ -mccel ^^ P P I' :' P P ____.

The=%iDes.r__on

S>il Weshirg P P P .^^-- P P P

w,! P P P P P P
5W-9 Re^r0':31 P

The.=A Devmtion P

Comuacfion P

ERDFD isoosal ^ _ I P

\ete' ' 116-Pr'. French Drain and 1 ih-B-S are in pecial Cri!r G or . s: ho:a, ._ ...^s are ^on_stent sr,n the D m:.r. Decon Cdo ne. ^ Drain G.oup

P- [ndicate; the celmiled analcsis ^chich is omsided in .he Pruces: Dc^timent

0-[n3icatesthede!ailedanalysi rchirhisprosidedln:neoperableunit-spedficre,-ort

blank -Technolog^ ' does nut. pplc to this ^t'aste Site

ERDF - Em-ironment.il Restoratim DisposalFadlia'
Includes pipelines and leak at junc5on bos.
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\^ aste Site and .-\ssuciated Gruup

Alternatives Technulngies Induded llfi-R-tl

Retentinn Basin

IIfi-C-S
Retentiun Bnsin

ll)11 B/C

Buried Pipelines

116-B-I & I16-C-1

Process Ett1rmnt

Trenches

tt6-B-L &
llfi-B-11

tilud^e Trenchrs

I16-B-1 French

Druin 3c

llfi-B-S Specivl

Crih

LIF-BS. 118-B-7.

& I1N-B-10

Burial Grmmds

132-B-4 & f3?-B-S

Demnlidhed

Faeilitc

lt6-B-I_

Seal Pit Crib

VoAevon SS-L

SW-1

Aime P P

lastihrtional ControL, SS-'_ Deed Reshictioni

S\\? Groimdt.aterMonitorn;

ConLUnment SS-3 Surtace\\'aterControls

_

P P

SW-3 Barrier p p

Deed Re tnrtira: P F

Groun2h, ate.llccih^.rine ^ P P P ^

Remoczl, Dif^s9 SS-{ Remoral P P P P ^ P P P

Disuckil P P P _-^ P P P P ^

InSituTreahr.ent SS-9A SurtaceKare:Coiirois P P P

InSituVicriiication P P

Gmundrratermonitonc¢ P i'

DeedRestrirt;ort P P

SS-BB uidGroutin: ^ P -^ I

Barrier

..-. __. ..

P_^ y ( -

SurFare Water Controls ! P

Deed Resttictiors

GCOW.dt lte2\'lOnltOr4-lo ^

SW-7 D,namrComoa.won

_^__

P

Barrier I I P

^e.rfxe4Vre Controls

_

P__

-

Grcrrd ^at2 1looitodre

-

Deea Re;rric7or-: ^- P
,,!.i- .rl^;__t -; ^;- te ,;,0I e r r p n

The:mel De^.;r.Eor P O

S.rillV'ashir^q P P P P P P

Dicochrl P P P P

SVC-o Rernovol P

Thermal Des>rt^tion P

Comaa<5on P

ERDF Di.,,,»al ^ P

,Nore ''115-E-IFe.u.D:ainard:.oB^areir

P- Lrd;cates the d2niled anah^i svhich isprurided in fl•.e Ptcx^s Dc^zuneat

O- Indicate. the demiled tnalcsis ^chich is provided ic the uperacle unit-sp^aiic report

blank -Tet'hnoloa does not opplc to this VA'zste Site

E(;DF- Enrironmentil Gestoracon Di;Fusil
Pntilih`Indudes
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Containment Removal/Disposal In Situ Treatment Removal/Treatment/Disposal

Site

F Capital O$M
Present

Worth
Capital O&M

Present

Worth
Capital O&M

Present

Worth
Capital O&M Present Worth

100-BC-1 OPERABLE UNIT

116-B-I 1 Retention Basin $5.05E+07 $O.00E+00 $4.81E+07 $5.16E+07 $7.69E+06 $5.55E+07

116-C-5 Retention Basin $5.90E+07 $O.00E+00 $5.62E+07 $6.87E+07 $1.19E+07 $7.52E+07

116-B-13 Sludge Trench $8.65E+05 $0.00E+00 $8.26E+05 $1.77E+06 $9.37E+05 $2.58E+06 $1.29E+06 $1.14E+05 $1.35E+06

I16-B-14 Sludge Trench $7.53E+05 $O.00E+00 $7.20+05 $1.39E+06 $6.13E+05 $1.91E+06 $1.18E+06 $7.83E+04 $1.20E+06

116-B-1 Process Effluent Trench $3.13E+06 $O.00E+00 $199E+06 $6.59E+06 $4.33E+06 $1.04E+07 $3.43E+06 $5.85E+05 $3.83E+06

116-C-1 ProcessEtfluentTrench $1.65E+07 $O.00E+00 $1.57E+07 $3.39E+07 $2.77E+07 $5.48E+07 $1.73E+07 $1.45E+06 $1.79E+07

116-B-5 Crib 57.05E+05 $2.68E+05 $8.23E+05 $1.13E+06 $0.00E+00 $1.08E+06 $2.19E+06 $1.24E+06 $3.28E+06 51.50E+06 $1.68E+05 $1.60E+06

IIC-B-0FrenchDrain $4.OIE+05 $1.25E+05 $4.54E+05 $2.95E+05 $0,DOE+00 $2.83E+05 $6.32E+05 $1.13E+05 $7.15E+05 $7.21E+05 51.14E+04 $707E+05

116-B-12 Seal Pit Crib Institutional Controls proposed at site

100 B/C PIPELINES $4.70E+07 $2.18E+07 $5.46E+07 $3.61E+07 $0.00E+00 $3.29E+n7 $7,04E+06 $3.88E+06 $8.87E+06 $3.81E+07 $578E+06 S4.OOE+07

118-B-5 Burial Ground $1.14E+06 $4.75E+05 51.35E+06 $1.88E+06 $0.00E+00 $1.79E+06 $1.34E+06 $5.30E+05 $L57E+06 $2.00E+06 SI.00E+05 $101E+06

I18-B' Burial Ground $516E+05 $1.80E+05 $5.94E+05 $2.31E+05 $0.OOE+00 $2.22E+05 $5.99E+05 $1.95E+05 $6.82E+05 $7.47E+05 $1.48E+04 $7.38E+05

118-B-1OBurialGround $8.74E+05 53.50E+05 $1.03E+06 $L.OOE+06 $0.00E+00 $9.58E+05 $1.03E+06 $3.91E+05 $1.20E+06 $1.37E+06 $5.IIE+04 $1.37E+06

132-B-0 D&D Facility No interim action proposed at site

I 132-B-5 D&D Facility No interim action propused at site

NOTES:

• Costs are in millions of dollars

• O&M - Operation and Maintenance

• NA - Not Applicable to the Waste Site (see FFS Report)

• Costs presented are based on a different exposure scenario than the selected scenario. but the relative differences between alternatives is similar (see FF5 Report for detailed cost analysis).
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Containment Removal/Disposal In Silu Treatment Removal/Treatment/Disposal

Site Duration

(yr)

Duration

(yr)

Duration

(yr)

Duration

(yr)

100-BC-I OPERABLE UNIT

116-B-11 Retention Basin 0.7 1.5

116-C-5 Retention Basin 0.7 1.7

116-B-13 Sludge Trench 0.1 0.2 0.1

116-B-14 Sludge Trench 0.1 0.2 0.1

116-B-1 Process Effluent Trench 0.1 0.7 0.2

116-C-1 Process Effluent Trench 0.5 3.8 0.6

116-B-5 Crib 0.1 0.1 0.3 0.1

116-Id-4 French Drain 0.1 0.1 0.1 0.1

116-B-12 Seal Pit Crib Institutional Controls proposed at site

100 B/C PIPELINES 2.4 2.4 0.2 2.5

118-B-5 Burial Ground 0.1 0.1 0.1 0.1

118-13-7 Burial Ground 0.1 0.1 0.1 0.1

118-B-10 Burial Ground 0.1 0.1 0.2 0.1

132-8-0 D&D Facility No interim action proposed at site

132-13-5 D&D Facility No interim action proposed at site

Blank Cell = Not Applicable
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6.0 COMPARATIVE ANALYSIS

This section presents the comparative analysis of Remedial Alternatives that involves
evaluation of the relative performance of each alternative compared to the evaluation criteria
presented in Section 6.0 of the Process Document. This comparison identifies the advantages
and disadvantages of each alternative so that key trade-offs can be identified.

Following the methodology of the Process Document, the comparative analysis of the
100-BC-1 alternatives is presented in quantitative format (Tables F6-1 through F6-6). The
tables present the alternatives applicable to each waste site and a comparison of the
differences between each alternative. The comparison includes identifying the relative rank
of the alternative (relative to other applicable alternatives) along with the cost'. The
preferred alternative is the alternative that ranks the highest overall for each waste site.

Institutional controls are identified as the only applicable alternative for the 116-B-12
seal pit crib (see Section 5.0 of this document and the Process Document). Because there are
no other alternatives to compare against, the site is not included in the comparative analysis.
Likewise, the Process Document identifies no action for the D&D group, such as 132-B-4
and 132-B-5. Thus, these sites are also not presented in the following tables.

6.1 QUANTITATIVE COMPARISON OF REMEDIAL ALTERNATIVES

6.1.1 Retention Basins

The Process Document comparative analysis for retention basins ranked
Removal/Disposal ahead of Removal/Treatment/Disposal as potential Remedial Alternatives.
When site-specific costs associated with 116-C-5 and 116-B-11 were applied to the
comparative analysis in accordance with Table 6-3 of the Process Document,
Removal/Disposal still ranked ahead of Removal/Treatment/Disposal. Costs associated with
the 116-B-11 resulted in a one-point increase in the total ranking for the
Removal/Treatment/Disposal Alternative.

The 116-C-5 retention basin contains pentachlorophenol that will be treated using
thermal desorption. The addition of thermal desorption to the treatment process increases the
score for the Reduction in Toxicity, Mobility, and Volume through treatment by one point.
The additional process slightly reduces the short-term effectiveness, implementability, and
cost categories. This reduction is so slight that a reduction in the score originally given to
these categories is not warranted. The results of the comparative analysis for the 116-C-5
and 116-B-11 retention basins are shown in Tables F0i-1 and F6-2, respectively.

'Estimates of durations for each alternative are presented in Section 5.0, Table F5-3.

F6- l
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6.1.2 Process Effluent Trenches

The Process Document comparative analysis for process effluent trenches ranked the
Remedial Alternatives as follows: Removal/Disposal, Removal/Treatment/Disposal, and In
Situ Vitrification. When site-specific costs associated with the 116-C-1 and 116-B-1 process
effluent trenches were applied to the comparative analyses in accordance with Table 6-3 of
the Process Document, there was no change to the relative ranking of the alternatives.
However, the total rank of the Removal/Treatment/Disposal Alternative was reduced by one
point. The results are shown in Tables F6-3 and F6-4.

6.1.3 Sludge Trenches

The Process Document comparative analysis for sludge trenches ranked the Remedial
Alternatives as follows: Removal/Disposal, Removal/Treatment/Disposal, and In Situ
Vitrification. When site-specific costs associated with the 116-B-13 and 116-B-14 sludge
trenches were applied to the comparative analysis in accordance with Table 6-3 of the
Process Document, there was no change to the relative rankings of the alternatives.

The cost rank of the Removal/Treatment/Disposal Alternative for 116-B-13 was
reduced one point, as was the total rank of the alternative. The cost rank of the
Removal/Treatment/Disposal Alternative for 116-B-14 was reduced one point and the cost
rank of the In Situ Vitrification Alternative was increased one point. The results are shown
in Tables F6-5 and F6-6.

6.1.4 Dummy Decontamination Cribs and French Drains

The Process Document comparative analysis for dummy decontamination cribs and
French drains ranked the Remedial Alternatives as follows: Removal/Disposal,
Removal/Treatment/Disposal, In Situ Vitrification, and Containment. Site-specific costs
associated with the 116-B-4 French drain applied to the comparative analysis in accordance
with Table 6-3 of the Process Document changed the relative rankings as follows:
Removal/Disposal, Removal/Treatment/Disposal, Containment, and In Situ Vitrification.
The change in ranking was because of the relatively low cost of the Containment Remedial
Alternative for 116-B-4.

The 116-B-5 special crib is in the same facility group as the 116-B-4 French drain.
Applying the 116-B-5 costs to the comparative analysis in accordance with Table 6-3 of the
Process Document resulted in the following ranking: Removal/Disposal, Removal/
Treatment/Disposal, Containment, and In Situ Vitrification. The total scores of all but the In
Situ Vitrification were very close. The results for 116-B-4 and 116-B-5 are shown in
Tables F6-7 and F6-8.

6.1.5 Pipelines

The Process Document comparative analysis for pipelines ranked the Remedial
Alternatives as follows: Removal/Treatment/Disposal, Removal/Disposal, In Situ Grouting,
and Containment. When the 100 B/C specific costs were applied to the comparative analysis

F6-2
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in accordance with Table 6-3 of the Process Document, the Removal/Disposal Alternative
ranked one point ahead of Removal/Treatment/Disposal with In Situ Grouting third and
Containment a distant fourth. The results are shown in Table F6-9.

6.1.6 Burial Grounds

The Process Document comparative analysis of Remedial Alternatives for burial
grounds ranks the alternatives as follows: Removal/Disposal, Removal/Treatment/Disposal,
Containment, and In Situ Compaction. When site-specific costs were applied to the
comparative analysis in accordance with Table 6-3 of the Process Document, the relative
rankings were not changed for the 118-B-7 and 118-11-10 burial grounds. However, the
rankings of Remedial Alternatives for the 118-B-5 burial ground were changed to the
following: Containment, Removal/Disposal, Removal/Treatment/Disposal, and In Situ
Compaction. The results are shown in Tables F6- 10, F6-11, and F6-12.
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Table F6-1. Quantitative Comparison of Evaluation Criteria
for 116-C-5 Retention Basin.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(°) Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 6.00 3.0

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 9.00 9.00

Total Rank(b) 31.0 27.0

(a)Rank = weight x score
(')Total Rank = sum of individual rankings

Table F6-2. Quantitative Comparison of Evaluation Criteria
for 116-B-11 Retention Basin.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank` Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3,00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 j ..10.00 10.00 1.00 8.00 9.00

Total Rank(") 3L0 27.0

(°)Rank = weight x score
("'Tbtal Rank = sum of individual rankings
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Table F6-3. Quantitative Comparison of Evaluation Criteria
for 116-C-1 Process Effluent Trench.

Remedial Alternatives
CERCLA
Evaluation

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Crit rie a
Weight Score Rank'° Weight Score Ranh(A Weight Score Ranj^°)

Long-term 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00
Effectiveness

Reduction of 0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5
Mobility or Volume

Short-term 0.50 7.00 3.50 0.50 7.00 3.50 0.50 3.00 1.50
Effectiveness

Implementability 1.00 7.00 7.00 1.00 2.00 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 3.00 1.00 9.00 9.00

Total Rank'°' 29.0 16.0 27.0

*Rank = weight x score

("Tota1 Rank = sum of individual rankings

Table F6-4. Quantitative Comparison of Evaluation Criteria
for 116-B-1 Process Effluent Trench.

Remedial Alternatives
CERCLA
Evaluation

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

C it ier ar
Weight Score Rankl" Weight Score Rank'°' Weight Score Rank"'

Long-term 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00
Effectiveness

Reduction of 0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5
Mobility or Volume

Short-term 0.50 7.00 3.50 0.50 7.00 3.50 0.50 3.00 1.50
Effectiveness

Implementability 1.00 7.00 7.00 1.00 2.00 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 3.00 1.00 9.00 8.00

Total Rank'"' 29.0 16.0 26.0

*Rank = weight x score
("rfotal Rank = sum of individual rankings
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Table F6-5. Quantitative Comparison of Evaluation Criteria
for 116-B-13 Sludge Trench.

CERCLA
Remedial Alternatives

Evaluation

Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank"' Weight Score Rank" Weight Score Rank'°'

Long-term
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or Volume

0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 7.00 3.50 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 3.00 3.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 3.00 1.00 6.00 6.00

Total RankN 29.0 17.0 25.0

"'Rank = weight x score

"'Total Rank = sum of individual rankings

Table F6-6. Quantitative Comparison of Evaluation Criteria
for 116-B-14 Sludge Trench.

CERCLA
Remedial Alternatives

Evaluation

Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank" Weight Score Rankt'^ Weight Score Rank°'

Long-term
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of

Mobility or Volume

0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5

Short-term

Effectiveness

0.50 7.00 3.50 0.50 7.00 3.50 0.50 5.00 2.50

hnplementability 1.00 7.00 7.00 1.00 3.00 3.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 4.00 1.00 7.00 6.00

Total Rank'"' 29.0 18.0 25.0

("Rank = weight x score
(b'Total Rank = sum of individual rankings
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Table F6-7. Quantitative Comparison of Evaluation Criteria for 116-B-5 (Special Crib).

CERCLA Remedial Alternatives

Evaluation
Containment Removal/Disposal In Situ Vitrificadon RemovaVTrealm®t/Disposal

Crlteria

WeigM Score RankP1 Weight Score RaW9 Weight Score Rank'O Weight Score RankP1

Long-term 1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reduction of 0.50 2.00 1.0 0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.50

Mobility or

Volume

Short-term 0.50 9.00 4.50 0.50 8.00 4.00 0.50 7.00 3.50 0.50 6.00 3.00
Effectiveness

Implementability 1.00 6.00 6.00 1.00 8.00 8.00 1.00 3.00 3.00 1.00 6.00 6.00

Cost 10.00 1.00 10.0 1.00 10.00 8.00 1.00 3.00 3.00 1.00 5.00 5.00

Total Rankt") 24.5 28.5 17.0 25.5
Score

"Rank = weight x score

foTotal Rank = sum of individual rankings

Table F6-8. Quantitative Comparison of Evaluation Criteria for 116-B-4 French Drains.

CERCLA Remedial Alternatives

Evaluation
Containment Removal/Disposal In Situ Vitrification Removal/Treatment/DisposalCriterla

Weight Score RanM'^ Weight Score Rankt° Weight Score Rank(O Weight Score Ran1C°

Long-term 1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00
Effectiveness

Reduction of 0.50 2.00 1.0 0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.50
Mobility or

Volume

Short-term 0.50 9.00 4.50 0.50 8.00 4.00 0.50 7.00 3.50 0.50 6.00 3.00
Effectiveness

Implementability 1.00 6.00 6.00 1.00 8.00 8.00 1.00 3.00 3.00 1.00 6.00 6.00

Cost 1.00 6.00 6.00 1.00 10.00 10.00 1.00 4.00 4.00 1.00 4.00 4.00

Total Rank^°) 20.5 30.5 18A 24.5

Score

19Rank = weight x score

°'Total Rank = sum of individual rankingn
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Table F6-9. Quantitative Comparison of Evaluation Criteria for 100 B/C Buried Pipelines:

CERCLA RemwBal Alternatives

Evaluation Containment Removal/Disposal In Situ Grouting RemovaVTreatment/Disposal
Criteria

Weight Score Rank1° Weight Score Rank'tl Weight Some, Rank"' Weight Score Ran0)

Long-term 1.00 2.00 2.00 1.00 7.00 7.00 1.00 3.00 3.00 1.00 9.00 9.00
Effectiveness

Reduction of 0.50 1.00 0.50 0.50 3.00 1.50 0.50 2.00 1.0 0.50 5.00 2.5
Mobility or

Volume

ShoA-term 0.50 7.00 3.50 0.50 6.00 3.00 0.50 6.00 3.00 0.50 4.00 2.00
Effectiveness

Implementability 1.00 3.00 3.00 1.00 7.00 7.00 1.00 2.00 2.00 1.00 5.00 5.00

Cost 1.00 2.00 2.00 1.00 3.00 3.00 1.00 10.00 10.00 1.00 2.00 2.00

Total Rank°' 11.0 21.5 19.0 20.5

'uRank = weight x some

'"'Total Rank = sum of individual rankings

'Buried pipelines include both sludge and soil.
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Table F6-10. Quantitathe Comparison of Evaluation Criteria for 118-B-10 Burial Ground.

CERCLA Remedial Alternatives

Evaluation Containmrnt RtmovaUDisposal In Situ Compaction Removal/Trealment/Disposal
Criteria

Weight Scwre Rank'° Weight Score Rank'O Weight Score Rank1° Weight Score Rank'9

Long-tenn 1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reduction of 0.50 2.00 1.0 0.50 3.00 1.5 0.50 2.00 1.0 0.50 5.00 2.5

Mobility or

Volume

Short-term 0.50 9.00 4.50 0Q50 3.00 1.50 0.50 7.00 3.50 0.50 2.00 1.00

Etfectiveness

Implementability 1.00 5.00 5.00 1.00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 9.00 9.00 1.00 10.00 10.00 1.00 8.00 8.00 1.00 7.00 7.00

Total Rankot 22.5 25.0 20.5 22.5

Table F6-11. Quantitative Comparison of Evaluation Criteria for 118-B-7 Burial Ground.

CERCLA Remedial Alternatives
Evaluation Containment Removal/Disposal In Situ Compacdon Removal/Treatment/Disposal
Criteria

Weight Score Rank* Weight Score Rank'° Weight Score Rank° Weight Score Rank°

Long-term 1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reduction of 0.50 2.00 1.0 0.50 3.00 1.5 0.50 2.00 1.0 0.50 5.00 2.5

Mobility or

Volume

Short1erm 0.50 9.00 4.50 0.50 3.00 1.50 0.50 7.00 3.50 0.50 2.00 1.00
Effectiveness

Implementability 1.00 5.00 5.00 1.00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 4.00 4.00 1.00 10.00 10.00 1.00 3.00 3.00 1.00 3.00 3.00

Total Rank,' 17.5 25.0 15.5 18.5

Table F6-12. Quantitative Comparison of Evaluation Criteria for 118-B-5 Burial Ground.

CERCLA Remetlial Alternatives

Evaluation Containment Removal/Disposal In Situ Compaction RemovaVTreatment/Disposal
Criteria

Weight Score Rank1tl Weight Score Rank"' Weight Score Rank"' Weight Score Rank"

Long-term 1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Effectiveness

Reduction of 0.50 2.00 1.0 0.50 3.00 1.5 0.50 2.00 1.0 0.50 5.00 2.5

Mobility or

Volume

Short-term 0.50 9.00 4.50 0.50 3.00 t.50 0.50 7.00 3.50 0.50 2.00 1.00

Effectiveness

Implementability 1.00 5.00 5.00 1.00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00 1.00 9.00 9.00 I.00 7.00 7.00

Total Raak°' 23.5 23.0 21.5 22.5

19Rank = weight x score

'"'Iotal Rank = sum of individual rankings
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7.0 COMPARATIVE ANALYSIS FOR NEW REMEDIATION CONCEPT

As discussed in the Introduction of this Appendix, the detailed and comparative
analyses performed in Sections 5.0 and 6.0 of the Process Document and this FFS Appendix
were based on meeting human health risk-based goals assuming occasional use of the land
and soil remediation to support frequent use of groundwater. This scenario is referred to as
the baseline scenario. Based on the recent Tri-Party Agreement decision to use Washington's
MTCA B regulations and EPA's proposed 15 mrem/yr radiation exposure criteria to establish
soil remediation goals, an assessment was conducted to see how this change in cleanup goals
effects the analysis of alternatives. The revised frequent use scenario (MTCA B/15 mrem/yr),
discussed in the Sensitivity Analysis (Appendix D, Attachment 6), indicates that the revised
frequent use scenario imposes two significant changes on the comparative analysis of
alternatives. These are:

1. The In Situ and Containment Alternatives are no longer appropriate for interim
actions at the 100 Areas because these alternatives leave wastes at the site and
thereby preclude several potential future uses. Interim actions, based on the
recent Triparty decision, should be consistent with both frequent and
occasional use of the land.

2. The revised frequent use scenario potentially requires less excavation than the
baseline scenario. Therefore, the costs of the Removal/Disposal and
Removal/Treatment/Disposal alternatives are reduced 32 and 30%,
respectively, as compared to the baseline scenario. The baseline scenario costs
are presented in Appendix B of the Process Document, and the costs and
volumes for the revised frequent use scenario are presented in the Sensitivity
Analysis (Appendix D).

With the elimination of the Containment and In Situ Treatment alternatives, the
Removal/Disposal and Removal/Treatment/Disposal Alternatives become the two principal
remedial alternatives. The change from the baseline scenario to the revised frequent use
scenario influences these two alternatives in similar ways. Therefore, there is very little
effect on the key discriminators used for the comparative analysis. This means that the
comparative analysis of these two alternatives under the baseline scenario changes only
slightly following the switch to the revised frequent use scenario. The next two subsections
evaluate how the revised frequent use scenario changes the results of the original analysis of
alternatives. The evaluation is based on information presented in Appendix D, the Process
Document, and earlier sections of this FFS Appendix.

7.1 INFLUENCE OF THE REVISED FREQUENT USE CLEANUP GOALS ON
THE 100-BC-1 FFS

The development of the remedial alternatives in the 100 Area Feasibility Study
Phases 1 and 2 (DOE-RL 1993a) and the Process Document are not influenced by the change
in cleanup goals, so the number and types of remedial alternatives stay the same. Likewise,
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the plug-in approach is still directly applicable for either the baseline or the revised
frequent-use scenarios.

The detailed analysis of the Removal/Disposal and Removal/Treatment/Disposal alternatives
in the Process Document (Section 5.0) is influenced only slightly by the change in cleanup
goals (less excavation is required by the revised frequent use scenario); therefore, there is no
change in the assessment of these alternatives with regards to the CERCLA evaluation
criteria and NEPA issues. The potential adverse effects of the Removal/Disposal and
Removal/Treatment/Disposal alternatives on workers, future site uses, and the environment
are also much the same under the revised frequent use scenario as they are under the baseline
scenario. Therefore, the detailed analysis of alternatives in the Process Document and this
100-BC-1 FFS Appendix remain valid.

The comparative analysis in Section 6.0 of this FFS Appendix (see Tables F6-1 through
176-12) requires changes because: l) the In Situ and Containment alternatives drop out and,
2) the ranking based on costs must be recalculated. In most cases the recalculation of costs
did not change the relative ranking of the alternatives. That is, the alternative with the
highest total rank under the baseline scenario also generally received the highest rank under
the revised frequent use scenario. The following subsection describes how the results of the
comparative analysis change, in comparison to the results in Section 6.0 of the Process
Document and this FFS Appendix, due to the change in the cleanup goals.

7.2 REVISED FREQUENT USE SCENARIO QUANTITATIVE COMPARISON OF
REMEDIAL ALTERNATIVES

7.2.1 116-C-5 and 116-B-11 Retention Basins

The Removal/Disposal and Removal/Treatment/Disposal Alternatives are the only
alternatives applicable to these retention basins. The scoring and ranking as applied in the
Process Document and in this FFS Appendix are still valid, except for costs. The cost
reduction of 32 and 30% for Removal/Disposal and Removal/Treatment/Disposal,
respectively, changes the score of the 116-C-5 cost category to 10 and 7, respectively. The
reduction in excavation does not change the relative advantages and disadvantages of the
alternatives. The comparative analysis tables, based on the new remediation concept for
116-C-5, are given in Table F7-1 and for 116-B-1 l are given in Table F7-2.

7.2.2 116-C-1 and 116-B-1 Process Effluent Trenches

With the elimination of ISV as an alternative for the 116-C-1 and 116-B-1 process
effluent trenches, now only the Removal/Disposal and Removal/Treatment/Disposal
Alternatives are applicable to these waste sites. The scoring and ranking as applied in the
Process Document and Section 6.0 of this FFS, are still valid except for cost. The cost
reduction of 32 and 30% for Removal/Disposal and Removal/Treatment/Disposal,
respectively, resulted in no changes to the score of the cost category. The results are
provided in Tables F7-3 and F7-4.
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7.2.3 116-B-13 and 116--B-14 Sludge Trenches

With the elimination of ISV, the 116-B-13 and 116-B-14 sludge trenches were

evaluated only for Removal/Disposal and Removal/Treatment/Disposal. The scoring and

ranking, as applied in the Process Document and Section 6.0 of this FFS, are still valid.

The cost reduction factors discussed above resulted in no changes to the score of the cost

category. The overall ranking of alternatives is provided in Tables F7-5 and 177-6.

7.2.4 116-B-4 French Drain

With the elimination of the ISV and Containment Alternatives, the Removal/Disposal

and Removal/Treatment/Disposal Alternatives are the only alternatives applicable to the

116-B-4 French Drain. The scoring and ranking as applied in the Process Document and in

this FFS AppCndix are still valid except for costs. The cost reduction of 32% and 30% for

Removal/Disposal and Removal/Treatment/Disposal, respectively, resulted in no changes to

the score of the cost category. The reduction in excavation does not change the relative

advantages and disadvantages of the alternatives. The comparative analysis table, based on

the new remediation concept for 116-B-4, is given in Table F7-7.

7.2.5 116-B-5 Special Crib

With the elimination of ISV and containment as an alternative for the 116-B-5 special

crib, now only the Removal/Disposal and Removal/Treatment/Disposal Alternatives are
applicable to this waste site. The scoring and ranking as applied in the Process Document

and Section 6.0 of this FFS, are still valid except for cost. The cost reduction of 32% and

30% for Removal/Disposal and Removal/Treatment/Disposal, respectively, changes the score

of the cost category to 10 and 7, respectively. The results are provided in Table 177-8.

7.2.6 100-B/C Buried Pipelines

With the elimination of the ISV and Containment Alternatives for the 100 B/C Buried

Pipelines, Removal/Disposal and Removal/Treatment/Disposal are the only viable alternatives

to be considered. The scoring and ranking, as applied in the Process Document and Section

6.0 of this FFS, are still valid except for cost. The cost reduction factors discussed above

for Removal/Disposal and Removal/Treatment/Disposal changes the score of the cost
categories to 10 and 8, respectively. The results are provided in Table F7-9.

7.2.7 100-BC Burial Grounds

With the elimination of ISV and containment, Removal/Disposal and

Removal/Treatment/Disposal are the only alternatives to be considered. The scoring and

ranking, as applied in the Process Document and Section 6.0 of this FFS, are still valid

except for cost, where the 118-B-10 Burial Bround cost score changed to a 10 and a 7 for
Removal/Disposal and Removal/Treatment/Disposal, respectively. The results for the
comparison of alternatives for the 118-B-10, 118-B-7, and 118-B-5 burial grounds are shown

in Tables F7-10, 177-11, and F7-12.
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7.2.8 Comparative Analysis Summary

Remedial alternatives were evaluated for cleaning up 12 interim remedial measure
candidate sites in the 100-BC-1 Operable Unit. Removal/Disposal and
Removal/Treatment/Disposal were the two alternatives evaluated for each IRM candidate
site. The comparative analysis indicates that Removal/Disposal may be the most appropriate
remedial action at each site.
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Table F7-1. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-C-5 Retention Basin.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank* Weight Score Rank*

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 7.00 7.00

Total Rank1") 31.0 25

(a)Rank = weight x score
mylbtal Rank = sum of individual rankings

Table F7-2. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-B-11 Retention Basin.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank('l Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank(d) 31.0 26.0

`)Rank = weight x score
(")Total Rank = sum of individual rankings
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Table F7-3. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-C-1 Process Effluent Trench.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/

Disposal

Weight Score Rank(') Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 9.00 9.00

Total Rank() 29.0 27.0

("Rank = weight x score
("Total Rank = sum of individual rankings

Table F'7-4. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-B-1 Process Effluent Trench.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/

Disposal

Weight Score Rank(') Weight Score Rank(31

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank() 29.0 26.0

(')Rank = weight x score
roYI'otal Rank = sum of individual rankings
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Table F7-5. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 116-B-13 Sludge Trench.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/
Disposal

Weight Score Rank(°) Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 6.00 6.00

Total RanW") 29.0 25.0

(`)Rank = weight x score
('rlbtal Rank = sum of individual rankings

Table F7-6. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 116-B-14 Sludge Trench.

ationCERCLA E al
Remedial Alternatives

v u
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 6.00 6.00

Total Rank1b) 29.0 25.0

*Rank = weight x score
(blotal Rank = sum of individual rankings
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Table 1+7-7. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-B-4 FYench Drain.

CERCLA Evaluation
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank*

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.50

Short-term Effectiveness 0.50 8.00 4.00 0.50 6.00 3.00

Implementability 1.00 8.00 8.00 1.00 6.00 6.00

Cost 1.00 10.00 10.00 1.00 4.00 4.00

Total Rankro) Score 30.5 24.5

(')Rank = weight x score
"Tota1 Rank = sum of individual rankings

Table F7-8. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-B-5 (Special Crib).

CERCLA Evaluation
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank'^

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.50

Short-term Effectiveness 0.50 8.00 4.00 0.50 6.00 3.00

Implementability 1.00 8.00 8.00 1.00 6.00 6.00

Cost 1.00 10.00 10.00 1.00 7.00 7.00

Total Rank(b) Score 30.5 27,5

(')Rank = weight x score
rorI'otal Rank = sum of individual rankings
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Table F7-9. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 100 B/C Buried Pipelines.

tiCERCLA E l
Remedial Alternatives

onva ua
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.50 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 4.00 2.00

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank1b) 28.5 26.5

(')Rank = weight x score
('ylbtal Rank = sum of individual rankings

Table F7-10. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 118-B-10 Burial Grounds.

Remedial Alternatives

CERCLA Evaluation
Removal/Disposal Removal/Treatment/Disposal

Criteria Weight Score Rank(') Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 7.00 7.00

Total Rank(b 25.0 22.5

(')Rank = weight x score
"l'otal Rank = sum of individual rankings
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Table F7-11. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 118-B-7 Burial Grounds.

CERCLA Evaluation
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank'') Weight Score Rank('^

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 9.00 3.00

Total Rank(b) 25.0 18.5

`Rank = weight x score
')Total Rank = sum of individual rankings

Table F7-12. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 118-B-5 Burial Ground.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 8.00 1.00 9.00 7.00

Total Rank(") 23.0 22.5

(')Rank = weight x score
(b)Total Rank = sum of individual rankings
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ATTACHMENT 1

100-BC-1 OPERABLE UNIT WASTE SITE VOLUME ESTIMATES
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Volume Estimate
100-BC-1 Operable Unit

OBJECTIVE:

Provide estimates of:

• The volume of contaminated materials within high priority waste sites in the
100-BC-1 Operable Unit.

• The volume of materials that will need to be excavated to remove the
contaminated materials.

• The areal extent of contamination.

Estimates are provided for the following waste sites:

S ite Number Site Name Page

116-B-1 107-B Liquid Waste Disposal Trench FA1-7

116-B-5 108-B Crib FA1-8

116-C-5 107-C Retention Basin FA1-11

116-C-1 107-C Liquid Waste Disposal Trench FA1-13

116-B-11 107-B Retention Basin FAl-15

116-B-13 107-B South Sludge Trenc h FA1-17

116-B-14 107-B North Sludge Trench FAl-19

116-B-4 105-B Dummy Decon French Drain FA1-21

116-B-12 117-B Crib FAI-23

132-B-4 117-B Filter Building FA1-24

132-B-5 115-B/C Gas Recirculation Building FA1-25

118-B-5 Ball 3X Burial Ground FA1-26

118-B-7 111-B Solid Waste Burial Ground FAI-28

118-B-10 Pit/Burial Ground FA1-30

Pipelines Effluent Pipelines (soil and sludge) FA1-32

Pipelines Pipeline Leak at B/C Junction Box FAl-33
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Volume Estimate
100-BC-1 Operable Unit

METHOD:

The following steps are used to calculate volumes and areas for each waste site:

• Estimate the dimensions of each waste site.
• Estimate the location of the site.
• Estimate the extent of contamination present at each site.
• Estimate the extent of the excavation necessary to remove the contamination

present.

• Calculate the volume of contamination present, the volume of material to be
removed, and the area] extent of contamination.

Waste Site Dimensions -
Dimensions of the waste site are derived from all pertinent references. The
reference used is noted in brackets [].

Waste Site Location -
Location of the waste site is derived from pertinent references confirmed by field
visit. The specific reference or method used to locate each site is discussed in a
separate brief [7]. Coordinates for each waste site are converted to Washington
State coordinates [8]. Resulting Washington State coordinates are presented
herein.

Contaminated Volume Dimensions -
The extent of contamination present at the waste site is estimated from analytical
data that exists for the site (References 5 and 6). The data used, assumptions
made, and method for estimating extent is discussed in a separate brief [9].
Dimensions are summarized herein.

Excavated Volume Dimensions -
The extent of the excavation necessary to remove the contamination is based on a
1.5 H: 1.0 V excavation slope with the extent of contamination at depth serving
as the bottom of the excavation.

Volume and Area Calculations -
The above information is used to construct a digital terrain model of each site
within the computer program AutoCad. The computer program DCA is then used
to calculate volumes and areas for the waste site.

ASSUMPTIONS:

The following assumptions were used to locate and/or provide dimensions for a waste site
if no other data exists. See Reference 9 for assumptions concerning extent of
contamination and Reference 7 for assumptions concerning location of the waste site.
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Volume Estimate
100-BC-1 Operable Unit.

ASSUMPTIONS (continued):

Burial Grounds -
• Burial ground dimensions are 6.10 m (20 ft) wide at the bottom, 6.10 m (20 ft)

deep, and have 1.0 H : 1.0 V side slopes.

• Five feet of additional cover was provided.

• Burial grounds were completely filled.

Liquid Waste Sites -
• Trenches were built with 1.0 H: 1.0 V side slopes.
• Tops of cribs are 1.8 m (6 ft) below grade.

The following assumptions were used in calculating volumes and areas:
• No site interferences or overlaps are considered, volumes and areas are

calculated for each waste site separately.
• 1.5 H: 1.0 V side slopes assumed for excavation.

All depths are below grade unless noted.

REFERENCES:

1 DOE-RL, 1991, Hanford Site Waste Information Data System (WIDS), U.S.
Department of Energy, Richland Operations Office,Richland, Washington.

2. Hanford Site Drawings and Plans.

3. Site topographic maps, Drawings B-13-000100 to H-13-000106.

4. Historical photographs of the 100-B/C Area.

5. Dorian, J. J. and V. R. Richards, 1978, Radiological Characterization of the
Retired 100 Areas, UNI-946, United Nuclear Industries, Richland, Washington.

6. DOE-RL, 1993, Limited Field Investigations Report for the 100-BC-1 Operable
Unit, DOE-RL-93-06, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

7. DOE-RL, 1993, Limited Field Investigations Report for the 100-BC-S Operable
Unit, DOE-RL-93-97, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

8. IT Corporation, 1993, "100-B/C Waste Site Locations," IT Corporation
Calculation Brief, Project Number 199806.317.
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Volume Estimate
100-BC-1 Operable Unit

REFERENCES (continued):

9. IT Corporation, 1993, "100-B/C Area Volume Estimate," IT Corporation
Calculation Brief, Project Number 199806.317.

10. IT Corporation, 1993, "100-BC-1 Waste Site Contaminated Extent," IT
Corporation Calculation Brief, Project Number 199806.407.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-1

SITE NAME: 107-B Liquid Waste Disposal Trench

WASTE SITE DIMENSIONS:

Length - 114.3 m (375 ft) along top, 108.2 m(355 ft) along bottom [4]

Width - 9.1 m (30 ft) along bottom, 15.2 m(50 ft) at surface [4]

Depth - 4.6 m (15 ft) [1]. Sandy gravel fill extends to a depth of about 6.4 m (21 ft)
below grade, 1.8 m (6 ft) below trench bottom [6]

Slopes - 1.0 H: 1.5 V[9]

Orientation - Long axis oriented N 45 E 12]

Waste site has been backfilled to the surface [3]. Backfill is considered uncontaminated.

CONTAMINATED VOLUME DIMENSIONS:

Trench was filled with liquids to an average level of 3 m (10 ft) above base, side slopes
and substrate are contaminated to a depth of 5 ft (1.5 m) below the trench bottom) [10].
No lateral contamination extends from the edges of the trench [9].

Length - 112.2 m(368 ft); 2.0 m (6.7 ft) SW and NE from bottom edge of site
Width - 13.1 m (43 ft); 2.0 m(6.7 ft) NW and SE from bottom edge of site
Depth - 6.1 m (20 ft) below grade, 1.5 m(5 ft) below base of trench

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 112.2 m(368 ft) x 13.1 m (43 ft) at a depth of 6.1 m (20 ft) [10]
Excavation Slopes - 1.5 H : 1.0 V

See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,340
Easting: 565,583

Reference Point: Northeast corner at surface

ELEVATIONS:

Surface: 134.1 m (440 ft) [3]
Groundwater: 119.5 to (392 ft) [7]
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Figure FA1-1. IRM Site: 116-B-1.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-5
SITE NAME: 108-B Crib

WASTE SITE DIMENSIONS:

Length - 25.6 m (84 ft) along bottom [1 ^
Width - 4.9 m (16 ft) along bottom [1]
Depth - 3.5 m (11.5 ft) [6]
Slopes - 1.0 H: LO V
Orientation - Long axis oriented N-S [2]

Waste site contains layers of boiler ash, concrete, void space, and sandy gravel fill [6].

CONTAMINATED VOLUME DIMENSIONS:

Data indicate that contamination has spread to 2.6 m (8.5 ft) below the base of the site
[10]. No lateral contamination is assumed to exist beyond top dimensions of site [10].

Length - 29 m (95 ft); 1.7 m (5.5 ft) beyond each end of the bottom of site
Width - 8.2 m (27 ft); 1.7 m (5.5 ft) beyond each side of the bottom of site
Depth - 4.3 m (14 ft); from 1.8 in (6 ft) to 6.1 m (20 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 29 m (95 ft) x 8.2 m (27 ft) at a depth of 6.1 m (20 ft)
Excavation Slopes - 1.5 H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 144,768
Easting: 565,318

Reference Point: Center of waste site

ELEVATIONS:

Surface: 140.5 m (461 ft) [3]
Groundwater: 121.0 m (397 ft) [7]
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Figure FAl-2. IRM Site: 116-B-5.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-C-5

SITE NAME: 107-C Retention Basin

WASTE SITE DIMENSIONS:

Diameter - 100.6 m (330 ft) each tank [1]

Depth - Tanks sit on grade, walls are 4.9 tn (16 ft) high [1]

Slopes - Vertical walls [2]

Waste site consists of two carbon steel tanks with a series of baffle plates inside. Tanks

have been backtilled with 0.9 m (3 ft) of soil [6].

CONTAMINATED VOLUME DIMENSIONS:

Data indicate that contamination has spread laterally up to 12.2 m(40 ft) from the edges of
the tank [10].

Diameter - 12.2 m(40 ft) from edge of each tank
Depth - 6.1 m (20 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation will be an additional 12.2 in (40 ft) radius around tank at a depth of
6.1 in (20 ft)
Excavation Slopes - 1.5 H : 1 0 V

See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,110
Easting: 565,390

Northing: 145,110
Easting: 565,493

Reference Point: Center of W tank. Reference Point: Center of E tank

ELEVATIONS:

Surface: 132.3 m(434 ft) [31
Groundwater: 120.4 in (395 ft) [71
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Figure FA1-3. IRM Site: 116-C-5.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-C-1
SITE NAME: 107-C Liquid Waste Disposal Trench

WASTE SITE DIMENSIONS:

Length - 152.4 m(500 ft) along bottom, 175.3 in (575 ft) at surface [1,2]
Width - 15.2 m(50 ft) along bottom, 38.1 m(125 ft) at surface [1,2]
Depth - 7.6 in (25 ft) [1]
Slopes - 1.5 H: 1.0 V[2]

Orientation - Long axis oriented N 75 E[2]

Waste site has been backfilled to the surface [3].

CONTAMINATED VOLUME DIMENSIONS:

Contamination extends from 1.8 m (6 ft) to 7.6 m(25 ft) below grade. Contamination is
within the top dimension of the trench.

Length - 169.8 in (557 ft)
Width - 32.6m(107ft)
Depth - 5.8 in (19 ft)

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 169.8 m(557 ft) x 32.6 :m (107 ft) at a depth of 7.6 m(25 ft)
Excavation Slopes - 1.5 H: 1.0 V
See attached figure for surface dimensions.

WASTE SITE LOCATION:

Northing: 145,363
Easting: 565,794

Northing: 145,303
Easting: 565,939

Reference Point: Center of SW
bottom site edge.

ELEVATIONS:

Surface: 133.2 in (437 ft) [3]
Groundwater: 119.5 in (392 ft) [7]

Reference Point: Center of NE
bottom site edge
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Figure FA1-4. IRM Site: 116-C-1.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-11
SITE NAME: 107-B Retention Basin

WASTE SITE DIMENSIONS:

Length - 143.3 m (470 ft) [2]
Width - 70.1 m (230 ft) [1,2]
Depth - 1.5 m (5 ft) [5]
Slopes - Vertical [21
Orientation - Long axis oriented E-W [2]

Waste site has been backfilled with 1.2 m (4 ft) of fill [5]. Backfill is considered
contaminated.

CONTAMINATED VOLUME DIMENSIONS:

Data indicate that contamination has spread laterally up to 41.1 m (135 ft) north and
33.5 m (110 ft) east, and west of the site boundaries [10].

Length - 210.3 m(690 ft); 33.5 m(110 ft) from E and W edge of site
Width - 111.3 m(365 ft); 41.1 m(135 ft) N from edge of site
Depth - 6.1 m (20 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 210.3 m(690 ft) x 111.3 m (365 ft) at a depth of 6.1 m(20 ft)
below grade.
Excavation Slopes - 1.5 H : 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,298
Easting: 565,464

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 130.2 m (427 ft) [3]
Groundwater: 119.5 m (392 ft) [7]
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Figure FAl-5. IRM Site: 116-B-11.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-13
SITE NAME: 107-B South Sludge Trench

WASTE SITE DIMENSIONS:

Length - 15.2 in (50 ft)I11
Width - 15.2 m(50 ft) [1 ^
Depth -3.0m(l0ft)[1]
Slopes - Vertical [2].
Orientation - Oriented N-S [2]

Sludge trench has been covered with 1.8 m(6 ft) of soil [1].

CONTAMINATED VOLUME DIMENSIONS:

It is assumed that contamination has spread to 0.9 m(3 ft) below the base of the site [10].
No lateral contamination is assumed to exist 110].

Length - 15.2 in (50 ft)
Width - 15.2 in (50 ft)
Depth - 4.0 m(13 ft); from 1.8 m(6 ft) to 5.8 m(19 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 15.2 m(50 ft) x 15.2 m(50 ft) at a depth of 5.8 m(19 ft)
Excavation Slopes - 1.5 H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,218
Easting: 565,461

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 134.1 in (440 ft) [31
Groundwater: 120.1 in (394 ft) [7]
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Figure FAl -6. 1RM Site: 116-B-13.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-14
SITE NAME: 107-B North Sludge Trench

WASTE SITE

Length - 36.6 m (120 ft) [l]
Width - 3 m (10 ft) [1]
Depth - 3m(10ft)[1]
Slopes - Vertical [9]
Orientatio n - Long axis oriented E-W [2]

Sludge trench has been covered with 1.8 m(6 ft) of soil [1].

CONTAMINATED VOLUME DIMENSIONS:

It is assumed that contamination has spread to 0.9 m (3 ft) below the base of the site [10].
No lateral contamination is assumed to exist [10].

Length - 36.6 m (120 ft)
Width - 3.0 m (10 ft)
Depth - 4.0 m (13 ft) from 1.8 m (6 ft) to 5.8 nn (19 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 36.6 m (120 ft) x 3 m(11) ft) at a depth of 5.8 m (19 ft) below
grade
Excavation Slopes - 1.5 H : 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,328
Easting: 565,410

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 134.1 m (440 ft) [3]
Groundwater: 120.1 m (394 ft) [7]
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Figure FAI-7. IRM Site: 116-B-14.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-4
SITE NAME: 105-B Dummy Decontamination French Drain

WASTE SITE DIMENSIONS:

Diameter - 1.2 m (4 ft) [1]
Depth - 6.1 in (20 ft) [1]
Slopes - Vertical walls [2]

Waste site has a graded rock and sand bottom [1]. The site has been backfilled to the
surface [9].

CONTAMINATED VOLUME DIMENSIONS:

It is assumed that contamination is within the confines of the site [10]. No lateral
contamination exists [10].

Diameter - 1.2 in (4 ft)
Depth - 2.7 m(9 ft); from 1.8 m(6 ft) to 4.6 m(15 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 1.2 m(4 ft) in diameter at a depth of 4.6 m(15 ft) below grade
Excavation Slopes - 1.5 H : 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 144,523
Easting: 565,359

Reference Point: Center of waste site

ELEVATIONS:

Surface: 143.0 in (469 ft) [3]
Groundwater: 121.0 in (397 ft) [7]
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Figure FAI-8. IRM Site: 116-B-4.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 116-B-12

SITE NAME: 117-B Crib

WASTE SITE DIMENSIONS:

Length- 3m(l0ft)[1]
Width - 3 m (10 ft) [1]
Depth - 3 m (10 ft) [5]
Slopes - Vertical [9]
Orientation - Oriented N-S [2]

The crib was backtilled to grade with soil after use [6]. Top of crib is 1.8 m (6 ft) below
land surface.

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

EXCAVATED VOLUME

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 144,447
Easting: 565,387

Reference Point: Center of waste site

ELEVATIONS:

Surface: 144.5 m (474 ft) [3]
Groundwater: 121.0 m (397 ft) [7].
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 132-B-4

SITE NAME: 117-B Filter Building

WASTE SITE DIMENSIONS:

Length - 18.0 m (59 ft) [1]
Width - 11.9m(39ft)[1]
Depth - 8.2 m (27 ft) [1]
Slopes - Vertical [91
Orientation - Long axis oriented E-W [2]

The top of the existing structure is 0.9 m (3 ft) below grade and is covered with clean
backfill [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 144,458
Easting: 565,290

Reference Point: NW corner of waste site.

ELEVATIONS:

Surface: 143.9 m (472 ft) [3]
Groundwater: 121.0 m (397 ft) [7[
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 132-B-5
SITE NAME: 115-B/C Gas Recirculation Building

WASTE SITE DIMENSIONS:

Length - 51.2m(168ft)[1[
Width - 25.9 m (85 ft) [1]
Depth - 3.4 m (1 ] ft) [1]
Slopes - Vertical [9]
Orientation - Long axis oriented E-W [2]

The top of the existing structure is 0.9 m (3 ft) below grade and is covered with clean
backfill [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 144,441
Easting: 565,344

Reference Point: Northeast corner of waste site

ELEVATIONS:

Surface: 143.9 m (472 ft) [3]
Groundwater: 121.0 m (397 ft) [7]
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 118-B-5
SITE NAME: Ball 3X Burial Ground

WASTE SITE DIMENSIONS:

Site is L-shaped with bottom dimensions from the SW corner 22 x 22 x 8 x 14 x 14 x
8.2 m (72 x 72 x 26 x 46 x 46 x 27 ft)
Depth - 6.1 m (20 ft) [1]
Slopes - 1.0 H: 1.0 V [9].
Orientation - Oriented N-S [2]

Waste site has been covered with 1.5 m (5 ft) (mounded) of overburden [1]. Overburden
is considered uncontaminated.

CONTAMINATED VOLUME DIMENSIONS:

No contamination extends beyond the limits of the site [9].

Contaminated dimensions are equal to waste site dimensions.

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - 1.5 H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,395
Easting: 565,368

Reference Point: NW corner at surface

ELEVATIONS:

Surface: 145.1 m (476 ft) [3]
Groundwater: 121.0 m (397 ft) [7]
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Figure FAI-9. [RM Site: 118-B-5.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 118-B-7
SITE NAME: 111-B Solid Waste Burial Ground

WASTE SITE DIMENSIONS:

Length - 2.4 m (8 ft) along bottom [1]; 7.3 m (24 ft) along top [10]
Width - 2.4 m (8 ft) along bottom [1]; 7.3 m (24 ft) along top [10]
Depth - 2.4 m (8 ft) [1]
Slopes - 1.0 H: 1.0 V[9]
Orientation - Oriented N-S 121

Waste site has been covered with 1.5 m (5 ft) (mounded) of backfill [1]. Backfill is
considered uncontaminated.

CONTAMINATED VOLUME DIMENSIONS:

No contamination extends beyond the limits of the site [91

Length - 2.4 m (8 ft) along bottom; 7.3 m (24 ft) along top
Width - 2.4 m (8 ft) along bottom; 7.3 m (24 ft) along top
Depth - 2.4 m (8 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 2.4 m (8 ft) x 2.4 m (8 ft) at a depth of 2.4 m (8 ft) below grade
(excluding overburden).
Excavation Slopes - 1.5 H : 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,359
Easting: 565,379

Reference Point: Northeast corner at surface

ELEVATIONS:

Surface: 145.1 m (476 ft) [31
Groundwater: 121.0 m (397 ft) [7]
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Figure FA1-10. IRM Site: 118-B-7.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER: 118-B-10
SITE NAME: Pit/Burial Ground

WASTE SITE DIMENSIONS:

Length - 14.6 m(48 ft) along bottom [1]; 26.8 m (88 ft) along top [10]
Width - 5.6 m(18 ft) along bottom [1]; 17.7 m(58 ft) along top [10]
Depth - 6.1 in (20 ft)
Slopes - 1.0 H : 1.0 V[9]
Orientation - Oriented E-W [2]

Waste site has been covered with 2.4 m(8 ft) (0.9 m[3 ft] mounded) of backfill [1].
Backfill is considered uncontaminated.

CONTAMINATED VOLUME DIMENSIONS:

No contamination extends beyond the limits of the site [9].

Length - 14.6 m(48 ft) along bottom; 26.8 m(88 ft) along top
Width - 5.5 m(18 ft) along bottom; 17.7 m(58 ft) along top
Depth - From 2.4 m(8 ft) to 8.5 m(28 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 14.6 m(48 ft) x 5.6 m(18 ft) at a depth of 8.5 m(28 ft)
Excavation Slopes - 1.5 H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 145,477
Easting: 565,320

Reference Point: Northeast corner at bottom

ELEVATIONS:

Surface: 143.9 m(472 ft) 13]
Groundwater: 121.0 in (397 ft) [7]
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Figure FA1-11. IRM Site: 118-B-10.
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Volume Estimate
100-BC-1 Operable Unit

SITE NUMBER:
SITE NAME: Effluent Pipelines (soil and sludge)

WASTE SITE

Length - 3,246 m (10,650 ft) [2]
Width - 1.7 m (66 in.) [2]
Length - 1,494 m (4,900 ft) [2]
Width - 1.5 m (60 in.) [2]
Length - 134 m (440 ft) [2]
Width - 1.4 m (54 in.) [2]
Length - 716 m (2,350 ft) [2]
Width - 1.2 m (48 in.) [2]

Length - 320 m (1,050 ft) [2]
Width - 1.1 m (42 in) [2]
Length - 463 m (1,520 ft) [2]
Width - .6 m (24 in) [2]
Length - 160 m (524 ft) [2]
Width - .5 m (18 in) [2]

CONTAMINATED VOLUME DIMENSIONS:

Soil around pipe. See Pipeline Leak at B/C Junction Box.

Sludge inside pipe. All pipes have contaminated sludge along bottom. Volume of sludge
is insignificant, the volume calculated will be that of pipe void.

EXCAVATED VOLUME DIMENSIONS:

Depends on depth of pipe. Base of excavation is 0.6 m (2 ft) on each side of the pipe and
begins 3 in. below invert of pipe.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

See figure.

ELEVATIONS:

See figure.
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Volume Estimate
100-BC-1 Operable Uni1

SITE NUMBER: N/A
SITE NAME: Pipeline Leak at B/C Junction Box

WASTE SITE DIMENSIONS:

The contamination is associated with a leak around a 54-in. steel pipeline and the
associated junction box leading to the 116-C-5 Retention Basins [5].

Assume pipeline is in a gravel bed 3 in. below, 6 in. above and 0.6 m(2 ft) on either side
of the pipe. Assume top of gravel bed is 4.5 m(15 ft) below grade.

Pipeline is in a trench with I H : 1 V side slopes

CONTAMINATED VOLUME DIMENSIONS:

Assume contamination has spread throughout the gravel bed and then downward below the
site.

Length - 76.2 in (250 ft)

Width - 5.8 m(19 ft)
Depth - 3 m(10 ft); from 4.6 m(15 ft) to 7.6 m(25 ft) below grade

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 76.2 m (250 ft) x 5.8 in (19 ft) at a depth of 7.6 m (25 ft) below
grade.
Excavation Slopes - 1.5 H: 1.0 V
See attached figure for excavation top dimensions.

WASTE SITE LOCATION:

Northing: 144,551
Easting: 565,440

Reference Point: Junction Box

ELEVATIONS:

Surface: 142 in (466 ft) [10]
Groundwater:
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Figure FAI-12. IRM Site: 100 B/C Pipelines.
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Figure FA1-13. Typical Pipeline Excavation Cross Section.
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Figure FAI-14. 100 B/C 18-in. Pipelines.
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Figure P.11-15. 100 B/C 24-in. Pipelines.
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Figure FAI-16. 100 B/C 42-in. Pipelines.
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Figure FAI-17. 100 B/C 48-in. Pipelines.
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Figure FA1-18. 100 B/C 54-in. Pipelines.
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Figure FAI-19. 100 B/C 54-in. Pipeline at Junction Box Leak.
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Figure FA1-20. 100 B/C Junction Box Leak.
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Figure FAI-21. 100 B/C 60-in. Pipelines.
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Figure FA1-22. 100 B/C 66-in. Pipelines.
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ACRONYMS

ARAR applicable or relevant and appropriate requirements

ARCL allowable residual contamination level
CERCLA Comprehensive Environmental Response, Compensation, and Liability

Act of 1980

COPC contaminants of potential concern
D&D decontamination and decommissioning
EPA U.S. Environmental Protection Agency

FFS focused feasibility study

FS feasibility study
HPPS Hanford Past-Practice Strategy

ICR incremental cancer risk
IRM interim remedial measure
LFI limited field investigation
O&M operation and maintenance

PRG preliminary remediation goals
QRA qualitative risk assessment
RAO remedial action objective
RCRA Resource Conservation and Recovery Act
RI Remedial Investigation
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1.0 INTRODUCTION

This 100-DR-1 Operable Unit FFS is prepared in support of the CERCLA RI/FS
process for the 100 Areas. As discussed in Section 1.0 of the Process Document (Sections
1.0 through 6.0 of the main report plus Appendices A, B, and C), the approach for the
RI/FS activities for the 100 Areas has been defined in the Hanford Past Practice Strategy
(DOE-RL 1991). The HPPS emphasizes timely integration of ongoing site characterization
activities into the decision making process (the observational approach) and expedites the
remedial action process by emphasizing the use of interim actions. This 100-DR-1 FFS,
therefore, evaluates the Remedial Alternatives for interim action at twenty high-priority
(candidates for interim remedial measures) waste sites within the 100-DR-1 Source Operable
Unit, and provides the information needed for the timely selection of the most appropriate
interim action at each waste site. The high-priority waste sites were originally defined in the
100-DR-1 Work Plan and further described in the Limited Field Investigation and Qualitative
Risk Assessment (DOE-RL 1994 and WHC 1993).

As shown in Figure 1-2 of the Process Document, the FFS process for the 100 Areas
is conducted in two stages: an evaluation of Remedial Alternatives for waste site groups (the
Process Document) and an evaluation of the Remedial Alternatives for individual waste sites
(the Operable Unit FFS). In this FFS, the evaluation of alternatives for cleaning up
individual waste sites uses the previously developed evaluation of alternatives for waste site
groups whenever possible. That is, whenever the characteristics of the individual waste sites
are sufficiently similar to the characteristics of the waste site groups. This approach,
referred to as the "plug-in" approach, is used because there are many waste sites within the
100 Areas that are very similar to each other. This "plug-in" approach is further described
in Sections 1.1 and 1.4 of the Process Document. The remedial action objectives and
preliminary remediation goals that direct the analysis of alternatives in both the Process
Document and the FFS are defined in Section 2.0 of the Process Document.

The evaluation of alternatives in the Process I)ocument was conducted by establishing
remedial goals based primarily on human health risk goals assuming an occasional use of
land surface and soil remediation to support frequent use of groundwater. This 100-DR-1
FFS Appendix also includes an evaluation of alternatives using these health-risk based goals
via the "plug-in" approach. However, Ecology, EPA, and DOE recently decided to establish
interim soil remedial goals based on the State of Washington's MTCA B regulations for
organic and inorganic chemicals, and EPA's proposed standard of 15 mrem/yr (above
background) for radionuclides. Therefore, this 100-DR-1 FFS Appendix contains an
additional comparative analysis section (Section 7.0) that describes how the results of the
original alternative analyses in the Process Document and Sections 1.0 through 6.0 of this
appendix may change as a result of using the new (MTCA B, 15 mrem) cleanup goals. The
results of the Sensitivity Analysis (Appendix D) was also used to evaluate the influence of
revising cleanup goals because it evaluated the Remedial Alternatives using several different
combinations of land and groundwater uses, including the baseline exposure scenario in the
Process Document and the latest MTCA B and 15 mrem approach (the revised frequent use
scenario). The conclusions reached in this 100-DR-1 FFS regarding interim Remedial
Alternatives are presented in Section 7.0.
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1.1 PURPOSE AND SCOPE

The scope of this document is limited to 100-DR-1 Operable Unit interim remedial
measure candidate sites, as determined in the Limited Field Investigation (DOE-RL 1994).
Impacted groundwater beneath the 100-D Area will be addressed in a separate 100-HR-3
FFS. In addition, low-priority waste sites and potentially impacted river sediments near the
100 Area are not considered candidates for interim remedial measures; they are being
addressed under the remedial investigation/corrective measures study pathway of the Hanford
Past Practice Strategy (DOE-RL 1991). The decision to limit the scope of the FFS is
documented and justified in the work plan, the 100 Area Feasibility Study Phase I and II
(DOE-RL 1993), and the Limited Field Investigation (DOE-RL 1994).

This report presents the following:

• 100-DR-1 Operable Unit individual waste site information (Section 2.0)

• Development of individual waste site profiles (Section 2.0)

• Identification of representative groups for individual waste sites and a
comparison against the applicability criteria and identification of appropriate
enhancements for the alternatives (Section 3.0)

• Discussion of the deviations and/or enhancements of an alternative and
additional alternative development, as needed (Section 4.0)

• Detailed analyses for sites that deviate from the representative group
alternatives (Section 5.0)

• A comparative analysis for all individual waste sites using the Process
Document baseline scenario (Section 6.0)

• A discussion of the modifications and associated comparative analysis to the
baseline scenario from the results of the Sensitivity Analysis (Section 7.0)

• None of the waste sites require additional alternative development

• All of the waste sites directly plug into the waste site group alternatives,
except for the effluent pipelines. The site-specific detailed analysis is
conducted, referencing the waste site group analysis, as appropriate.

• A comparative analysis of Remedial Alternatives is presented for each waste
site.
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1.2 INCORPORATION OF NATIONAL ENVIRONMENTAL POLICY ACT
VALUES

In accordance with DOE Order i400.4 and Chapter 10 of the Code of Federal
Regulations (CFR) Part 1021, the considerations (values) of the National Environmental
Policy Act of 1969 (NEPA) are to be incorporated in the CERCLA process. The NEPA
values are, therefore, incorporated into the Process Document (e.g., Sections 3.3 and 5.2).

Several NEPA values, such as a description of the affected environment (including
meteorology, hydrology, geology, ecological resources, and land use), applicable laws and
guidelines, short-term and long-term impacts on human health and the environment, and cost
are included within a typical CERCLA feasibility study. Other NEPA values not normally
addressed in a CERCLA feasibility study, such as socio-economic impacts, cultural
resources, and transportation impacts, have been evaluated in the Process Document.

The NEPA impacts that are specific to the 100-DR-1 Operable Unit and a detailed
analysis of alternatives, as applicable, are addressed in Section 5.0 of this document.
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2.0 WASTE SITE INFORMATION

2.1 OPERABLE UNIT BACKGROUND

The 100 Area at the Hanford Site is located in Benton County along the southern
banks of the Columbia River, in the north central part of the site (Figure 2-1). The
100-DR-1 Operable Unit comprises the northern half of the 100-D/DR Area and is located
immediately adjacent to the Columbia River shoreline. The 100-DR-1 Operable Unit
encompasses approximately 1.5 km2 (0.59 mi2) of the 100-D/DR Area. It lies predominately
in the southeast quadrant of Section 15 and the southwest quadrant of Section 14 of
Township 14N, Range 26E.

The 100-D/DR Area contains two separate reactors, the D and DR Reactors. The
D Reactor is closer to the Columbia River and about 228.6 m(750 ft) north of the DR
Reactor. Many of the support facilities for both reactors, such as the cooling water retention
basins and sludge trenches are located closer to the river than either reactor (Figure G2-1).
The 100-DR-1 Operable Unit is one of three operable units associated with the 100-D/DR
Area. The 100-DR-1 and 100-DR-2 Operable Units are source operable units, while the
third operable unit addresses groundwater. The 100-DR-1 Operable Unit includes the D
Reactor (105-D); the retention basins, sludge trenches, and fuel storage basin trenches; and
burial grounds and liquid disposal facilities associated with the D Reactor. The 100-DR-2
Operable Unit includes the DR Reactor (105-DR), cask storage pad, sodium dichromate
tanker car off-loading facility, several solid waste burial grounds, burn pits, and liquid
disposal facilities associated with the DR Reactor. The groundwater below the source
operable units in the 100-D/DR Area is being addressed in the 100-HR-3 Operable Unit
because the groundwater flows predominantly towards the east-northeast under the 100-H
Area and then into the Columbia River. The 100-HR:3 Operable Unit FFS is addressing
contamination that has migrated to the groundwater from both of the 100-D/DR Area source
operable units, and from the source operable units in the 100 H Area approximately 3.5 km
(2 mi) northeast of the 100-D/DR Area. The 100-HR-3 Operable Unit also addresses
potential contaminant migration to sediments, surface water, and biota in and adjacent to the
Columbia River.

The 100-D and 100-DR Reactors were the second and fourth Hanford Site reactors
built to manufacture plutonium during World War II. Fuel elements for the reactor were
assembled in the 300 Area, and the plutonium-enriched fuel produced by the reactor was
processed in the 200 Area. The 100-D Reactor operated from 1945 to 1967, when it was
retired. The 100-DR Reactor began operation in 1950 and was retired in 1964. After the
reactors were retired, decontamination and decommissioning activities were initiated to
minimize the potential spread of radioactive and other potential contaminants. This process
is ongoing, although most of the structures in the 100-D/DR Area have been demolished.

Since the preparation of the 100 Area Feasibility Study Phases I and 2
(DOE-RL 1993a), additional data relevant to this FFS have been collected in both the 100
Area in general, and in the 100-DR-1 Operable Unit specifically. An LFI and QRA were
performed for the 100-DR-1 Operable Unit (DOE-RL 1993b, WHC 1993). A work plan was
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prepared for 100-DR-2 Operable Unit (DOE-RL 1994b). In addition, aggregate area studies
were conducted to evaluate cultural and ecological resources within the 100 Area.

2.2 100 AREA AGGREGATE STUDIES

Hanford Site studies and studies within the 100 Area, such as the Hanford Site
Background studies, provide integrated analyses of selected issues on a scale larger than the
operable unit. The 100 Area groundwater operable unit work plans (e.g., DOE-RL 1992b,
1992c, and 1992d [the work plans for HR-3, FR-3, and KR-41) provide information common
to the 100 Area, covering topics such as river impacts, shoreline ecology, and cultural
resources. The 100-D/DR Area source operable unit work plans provide detail on the
physical setting within the 100-D/DR Area, such as land form, geology, groundwater,
surface water, meteorology, natural resources, and human resources (e.g., DOE-RL 1992a
and 1994b). Studies that are applicable to the 100 Area source operable unit FFS are
summarized in the following subsections.

2.2.1 Hanford Site Background Study

The characterization of the natural chemical composition of Hanford Site soils is
presented in Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes
(DOE-RL 1993c). The background values for inorganic constituents in soils, based on the
above report, are discussed in Section 2.0 and Appendix A of the Process Document.
Background values for radionuclides are currently under evaluation, but only a few are
available at this time (see Appendix A of the Process Document).

2.2.2 Ecological Studies

Bird, mammal, and plant surveys in the 100 Area were conducted and reported by
Sackschewsky and Landeen (1992). Conceptual food pathways and inventories of wildlife
and plants at the Hanford Site, including threatened and endangered species, were presented
by Weiss and Mitchell (1992). Cadwell (1994) described the aquatic species in the Hanford
Reach of the Columbia River, the spatial distribution of vegetation types at the Hanford Site,
and surveys of species of concern, such as the shrub-steppe vegetation, threatened and
endangered birds, and mule deer and elk populations. Cadwell (1994) concluded that
intrusive-type remedial activities conducted inside the controlled-area fences should not have

a significant impact on the wildlife. Landeen et al. (1993) stated that intrusive activities
outside the controlled-area fences should have minimal impact on protected wildlife species if

the recommendations contained in the three documents listed below are followed.

• Bald Eagle Site Management Plan for the Hanford Site, South Central Washington
(Fitzner and Weiss 1994)

• Biological Assessment for Threatened and Endangered Wildlife Species (Fitzner,
Weiss, and Stegan 1994)
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• Biological Assessment for State Candidate and Monitor Species (Stegen 1992).

The plant communities near the 100-D/DR Area have been broadly described as a
riparian community immediately adjacent to the Columbia River and a cheatgrass or rabbit
brush/cheatgrass community away from the river. The shoreline immediately adjacent to the
100-D/DR Area is steep with a very narrow riparian zone. A few trees have become
established in this narrow riparian zone. This riparian zone supports a wide variety of
animals and birds in contrast to the rest of the operable unit.

Many areas within the 100-D/DR Area have been physically disturbed by the original
construction and operation of the reactor, and more recently by remedial work on the
buildings and waste sites. The central area of the operable unit is essentially devoid of
vegetation, with less than 10% cover (Stegen 1994). A cheatgrass/Russian thistle community
occurs along the eastern and northern perimeter of the operable unit, and a rabbit
brush/cheatgrass community occurs along the river upland of the riparian zone and along the
southern boundary. Habitats or vegetation that should be protected from damage during
remedial work at the 100-D/DR Area include the few trees in the area and the riparian
community along the river.

Bald eagles, a federal and state listed threatened species, are seasonal residents at the
Hanford Site, primarily along the river during November through March. There are
frequently used roost trees along the river, the northwest boundary of the operable unit, and
sever-al frequently used ground perches along the river at the northern end of the 100-
D/DR Area. Remedial activities at the 100-D/DR Area will have to be scheduled and
conducted to avoid disturbing the eagles feeding and roosting activities. Guidance on issues
dealing with bald eagles can be found in the Bald Eagle Site Management Plan (Fitzner and
Weiss 1994). Peregrine falcons, a federally listed endangered species, have been observed
only infrequently at the Hanford Site. They may use the area as a resting or feeding area
during spring and fall migrations, but they do not nest at the Hanford Site.

Other species of concern that could potentially be influenced by remedial work in the
100-D/DR Area include the Swainson's hawk, the ferruginous hawk, sepal yellowcress, and
two aquatic molluscs (the Columbia pebblesnail and shortfaced lanx). The molluscs could be
impacted if erosion causes an increase in sediment loads in the river or degraded water
quality. Swainson's hawks, a state and federal candidate species, nest immediately east and
southeast, in the trees planted around the White Bluffs Townsite in the 1940s. These hawks
will return to the same nesting sites year after year. Nesting ferruginous hawks are
becoming more common at the Hanford Site (Fitzner and Newell 1989), but most nest far
southwest of the 100-D/DR Area. Common mammals in the area include mule deer, coyote,
Great Basin pocket mouse, jackrabbits, cottontail rabbits, and skunks.

2.2.3 Cultural Resources

Various cultural resource-related investigations, have been conducted in the 100 Area
over the last few decades. The investigations include archaeological reconnaissances,
systematic surveys, test excavations, and interviews with Native Americans with historical
ties to the area (Chatters, Gard, and Minthorn 1992; Cushing 1992; Relander 1986;
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Rice 1968 and 1980; Wright 1993). These investigations have resulted in the identification

of several archaeological and ethnohistoric sites in and around the 100-D/DR-1 Operable

Unit.

The 100-DR-1 Operable Unit is located in an area that has documented cultural
resources. For example, several prehistoric sites (45BN442, 45BN443, 45BN444, 45BN439,
45BN459, and 45BN482) have been recorded in or adjacent to the 100-D/DR Reactor Area.
Evaluations have not been conducted to establish whether any of these sites are eligible for
listing on the National Register of Historic Places, but their presence does indicate that the
area is sensitive from a cultural resource standpoint. The 100-DR-1 Operable Unit is also
associated with numerous historic sites, primarily associated with early 20th century farming
that occurred in this area. These sites also have not been evaluated for National Register
eligibility.

It is possible that additional subsurface archaeological deposits exist within the

100-DR-1 Operable Unit, because areas located within 400 m (1,312 ft.) of the Columbia

River are considered as having high potential for cultural resources (Chatters 1989). In

addition, because discussions with Native American peoples with historical ties to the
100-D/DR Area have yet to take place, other areas might be considered sacred or to be

traditional cultural properties; such discussions are planned for 1995.

To identify those waste sites that pose potentially significant risk to cultural resources,

cultural resource impact assessments are being conducted for each waste site in the 100-

D/DR Area. Assessment scores will be determined and presented in an action plan being

prepared for the 100-D/DR Reactor Area by ERC cultural resource staff. These assessments

will accelerate cultural resource reviews and clearances, which are required of all Hanford

Site projects involving ground disturbing activities, as mandated in the Hanford Cultural

Resource Management Plan (Chatters 1989).

The following waste sites in the 100-DR-1 Operable Unit have high cultural resource
sensitivity, so any work done involving these sites should include cultural resource staff to
incorporate cultural resource concerns into remedial action decision making:

• 116-D-7 (107-D) Retention Basin
• 116-DR-9 (107-DR) Retention Basin
• 116-DR-1 Liquid Effluent Disposal Trench

• 116-DR-2 Liquid Effluent Disposal Trench

• 116-D-5
• 116-DR-5
• 126-D-2
• Process Effluent Pipelines
• 107-D Sludge Trenches
• 107-DR Sludge Trenches.
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2.2.4 Summary

The potential influence of remedial actions out the resources described in the preceding
subsections are considered during the analysis of Remedial Alternatives conducted in
Sections 5.0 and 6.0 of the Process Document and Sections 5.0, 6.0, and 7.0 of this
100-DR-1 FFS. Other issues, such as potential transportation and socioeconomic impacts are
also discussed in Sections 3.3 and 5.2 of the Process Document. The assessment of potential
impacts in the Process Document are consistent with the potential impacts anticipated as a
result of remediating the individual waste sites at the 100-DR-1 Operable Unit. Mitigation
measures, as discussed in Section 5.2.2 of the Process Document, will be developed during
the conceptual and preliminary design of the selected Remedial Alternative to avoid or
minimize impacts on physical, biological, and cultural resources.

2.3 LIMITED FIELD INVESTIGATION

The LFI is an integral part of the RI/FS process and is based on Hanford Site-specific
agreements discussed in the Hanford Federal Facility Agreerrient and Consent Order (Fourth
Amendment) (Ecology et al. 1994), the Hanford Site Risk Assessment Methodology
(DOE-RL 1995), the RCRA Facility Investigation/Corrective Measures Study Work Plan for
the 100-DR-1 Operable Unit (DOE-RL 1992a), and the Hanford Past-Practice Strategy
(HPPS) (DOE-RL 1991). The HPPS emphasizes initiating and completing waste site cleanup
through interim actions.

The primary purpose of the LFI at the 100-DR-1 Operable Unit (DOE-RL 1993b) was
to collect sufficient data to recommend which sites should remain as candidates for interim
remedial measures (IRM). Sites that are not recommended for an IRM will be addressed
later during the fmal remedy selection process for the entire 100 Area. The data gathered in
the LFI are also used to evaluate Remedial Alternatives in this FFS.

A Qualitative Risk Assessment (QRA) was performed as part of the LFI, and
determined the principal risk drivers at the 100-DR-1 Operable Unit. Another purpose of the
100-DR-1 QRA (WHC 1993) was to qualitatively evaluate human health and environmental
exposure scenarios to help determine which waste sites within the 100-DR-1 Operable Unit
were candidates for IRM. The QRA evaluated risks for a predefined set of human and
environmental exposure scenarios, and is not intended to replace or be a substitute for a
baseline risk assessment.

The QRA considered only two human health exposure scenarios (frequent- and
occasional-use) with four pathways (soi] ingestion, fugitive dust inhalation, inhalation of
volatile organics from soil, and external radiation exposure), and an ecological exposure
scenario based on ingestion of plants by the Great Basin pocket mouse.

For the human health risk assessment,frequenl.- and occasional-use exposure scenarios
were evaluated to provide bounding estimates of risk consistent with the residential and
recreational exposure scenarios presented in the Hanford Site Risk Assessment Methodology
(DOE-RL 1995). Currently there are no such land uses in the 100-DR-1 Operable Unit.
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The estimated risks associated with carcinogenic contaminants at 100-DR-I were grouped

into four categories based on lifetime incremental cancer risk (ICR):

• high - ICR > 1 x 10-Z
• medium - ICR between 1 x 10° and 1 x 1Gz
• low - ICR between 1 x 10' and 1 x 10°
• very low - ICR < 1 x 10.

A frequent-use scenario was evaluated in the year 2018 to ascertain potential future
risks associated with each waste site after additional radionuclide decay. For the current
occasional-use scenario, the effect of radiation shielding by the upper 2 m(6 ft) of soil on
the external exposure risk at each waste site also was evaluated.

The ecological risk assessment evaluated contaminant uptake by the Great Basin

pocket mouse. The mouse was used as an indicator receptor because it is common at the
Hanford Site, its home range is comparable to the size of most waste sites, and it lives in

close proximity to the contaminants in the soil. Ecological risks were defined by estimating

the amount of contaminants received through ingestion of food, and then calculating an
environmental hazard quotient. An environmental hazard quotient greater than one (unity)

indicates that the contaminant poses a risk to individual mice.

The results of the LFI/QRA were used to select the sites where IRM should be
evaluated. If an IRM is not justified, the site will be subject to further investigation and/or
remediation under the site-wide RI/FS process. The LFI report for the 100-DR-1 Operable
Unit described the field sampling program, identified the constituent concentrations at each of
the sites, presented the data analysis, and discussed the risk assessment conclusions for the
operable unit (DOE-RL 1993b).

Based on the LFI/QRA, waste sites at the 100-FR-1 Operable Unit were retained as
IRM candidates if:

• The site posed a medium or high incremental cancer risk to humans under the
occasional-use scenario

• The site contained noncarcinogenic contaminants that exceeded a human health hazard
quotient of 1.0

• The site contained contaminants that posed a risk to the Great Basin pocket mouse

(Environmental Hazard Quotient [EHQJ greater than 1.0)

• The conceptual exposure model could not be completed because of insufficient data

• The site had contaminants at levels that exceeded applicable or relevant and

appropriate requirements (ARAR) (see Appendix C of the Process Document)

• The site had a probable current impact on groundwater, based on comparing onsite

contaminant concentrations to groundwater protection criteria.
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The LFI also assumed that solid waste burial grounds are IRM candidate sites

regardless of the above criteria. The IRM candidacy review conducted during the LFI

evaluation retained 22 waste sites and three burial grounds as IRM candidates (Table G2-1).

Although the outfall structures at the 100-DR-1 Operable Unit were determined to be
IRM candidate sites in the LFI, they have been recently designated for an expedited response
action, in conjunction with the effluent pipelines at the operable unit. The 100 Area River
Effluent Pipelines Expedited Response Action Proposal (DOE-RL 1994a) states that the
100 Area outfall structures will be addressed concurrently with the river pipelines. The
116-D-5 and 116-DR-5 outfall structures are therefore, not addressed further in this FFS.
Also, the sites such as 130-D-1 gasoline storage tank, 126-D-2 solid waste landfill and 103-D
fuel element storage building are excluded from further consideration because they have
incomplete conceptual models.

The conclusions drawn from the LFI and QRA studies were used solely to determine

IRM candidacy for high-priority waste sites and solid waste burial grounds within the

100-DR-1 Operable Unit. While this FFS report relies on the data presented in the
LFI/QRA, the conclusions drawn in this FFS are based on the analyses of the Remedial
Alternatives in Sections 5.0 and 6.0 of the Process Document, Sections 4.0 and 5.0 in the
Sensitivity Analysis (Appendix D), and this FFS (Appendix G).

2.4 DEVELOPMENT OF WASTE-SITE PROFILES

Waste-site profiles have been developed for each of the 20 IRM candidate sites

within the 100-DR-1 Operable Unit. These 20 IRM candidate sites were selected from 30

high-priority waste sites (Table G2-1) within the 100-DR-1 Operable Unit during the LFI

study (DOE-RL 1993b). The individual site profiles were developed using radiological data
from Dorian and Richards (1978), data obtained during the 1992 LFI, and information
acquired during decontamination and decommissioning activities. When site-specific data
were unavailable, data from an analogous site were assumed to be the most appropriate

information for describing the conditions at the 100-DR-1 IRM site, and developing its

waste-site profile.

2.4.1 Site Descriptions

The first step in developing the individual waste-site profiles was to prepare a basic

site description of each IRM candidate site (Table G2-2). This included listing the name of

the site, describing its use during the operation of the D and DR Reactors, describing its

physical characteristics (the size and structural material), and determining which one of the

waste site groups the individual waste site belonged in. The waste-site groups are listed and

described in Section 3.0 of the Process Document.

2.4.2 Refined Contaminants of Potential Concern

To develop the individual waste-site profiles, another activity was determining what
contaminants were present at each waste site that posed a risk to humans, biological receptors
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(plants and animals), and groundwater quality. These so-called "refined COPC" are the risk

drivers at the site and represent the contaminants that have to be remediated. The refined

COPC were identified by starting with the list of COPC developed during the LFI and

screening these contaminants against more stringent risk criteria.

The COPC (from the LFI) are defined as those contaminants that are known to occur

within the operable unit or waste site, and were present at concentrations that exceeded
natural background levels or conservative human risk criteria (ICR > 1P' or HQ > 1.0).
For example, if strontium-90 was present at soil concentrations above 193 pCi/g, it presented
an incremental cancer risk greater than 10-' and was considered a COPC. If strontium-90
concentrations were below this level the concentrations were considered to be below levels
requiring further evaluation, and the contaminant was not a COPC.

The refined COPC for each IRM candidate site at the 100-DR-1 Operable Unit were

identified by comparing the concentrations of the COPC to the preliminary remediation goals

(PRG) developed in Section 2.0 and Appendix A of the Process Document. If the maximum

COPC concentration at the waste site exceeded any of the PRGs, then that contaminant was

considered a refined COPC. There can be one to several refined-COPC at each site, and the

number and types of refined-COPC are used to help determine which Remedial Alternatives

may be appropriate at the site. The derivation of the PRGs is described in Appendix A of

the Process Document. The PRG represents the maximum concentration of a contaminant

that would not exceed an acceptable human health or ecological risk level, or would not

exceed the groundwater protection criteria. Table G2-3 presents the PRGs that were

developed in the Process Document. These preliminary remediation goals were never set at

concentrations that were below natural background concentrations, to preclude trying to

remediate naturally existing constituents in soils. Also, if the risk-based PRG was less that

the laboratory required quantification/detection limit for that particular contaminant, then the

quantification/detection limit was used as the PRG (for example, the PRG for carbon-14 was

set at 50 pCi/g even though the groundwater protection PRG is 18 pCi/g, Table G2-3).

Two or more PRGs were determined for each COPC identified in the LFI, as shown

in Table G2-3. All COPC had a PRG that represented a concentration protective of

groundwater, and almost all COPC had a PRG based on human health risks assuming a

recreational exposure scenario. The PRGs for the carcinogenic radionuclides and chemicals

represented the soil concentration that would pose an incremental cancer risk of one in a

million. The human health PRGs for noncarcinogenic chemicals represented the

concentration that would result in a hazard quotient of 0. 1. For a given contaminant, the

most stringent PRG was used, and the PRG were applied at two different depth strata

depending on whether human and biological receptors would be exposed or protection of

groundwater is the main factor. For example, for cobalt-60 the most stringent PRG is the

one in a million incremental cancer risk level (soil concentration of 17.5 pCi/g). This PRG

(17.5) is applicable at the 0 to 3 m (0 to 10 ft) depth strata because (1) humans are exposed

to contaminants within the 0 to 1 m (0 to 3 ft) strata (assuming a recreational exposure

scenario) and (2) the human health-based PRG were used at depth strata where animals and

plants (0 to 3 m[0-10 ft]) are exposed because there is no ecological-based PRG available

for cobalt-60 (i.e., the human health PRG is used as default values). It was assumed that

there were no exposure pathways that would link contaminants below 3 m (10 ft) to humans,
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animals, or plants; therefore, the groundwater protection PRG (1292 pCi/g) is applied at the
>3 m(10 ft) depth strata. The groundwater protection PRG is also applied to the 0 to 3 in
(0 to 10 ft) depth strata if it is more stringent than the human-risk PRGs.

To identify the refined COPC at each waste site, several assumptions and protocols
were used to compare the COPC to the PRGs. These include the following:

• The soils within the waste site were divided into two depth strata, corresponding to
the depth strata that the human and biological receptors and groundwater could be
exposed to. This approach is discussed in detail in Section 2.0 and Appendix A of
the Process Document.

• At each waste site, the maximum concentration of each contaminant (COPC) within
each stratum was identified. The maximum concentration was taken from either the
LFI data set or the Dorian and Richards (1978) data set.

• The historical data set (Dorian and Richards) was modified to account for radioactive
decay between 1978 and 1992, so it was consistent with the LFI data set collected in
1992.

• If a sample was collected at the boundary between two strata (i.e., at 1 m[3 ft]) the
data from that sample were applied to the shallower stratum (i.e., the 1 to 2 m[3 to
6 ft] strata).

• Historical or LFI data reported within a range (e.g., 4.4 to 4.8 m[14.5 to 16 ft])
were applied to two depth strata if appropriate (e.g., the 3 to 4.5 [10 to 15 ft] and 4.5
to 6 m[15 to 20 ft] ranges).

• The nickel-63 concentrations reported by Dorian and Richards (1978) may have been
analyzed using a surrogate. Therefore, the concentrations reported in this FFS may
not be an accurate representation of the actual concentration at the waste site. For the
purpose of this FFS, the nickel-63 concentrations reported by Dorian and Richards
were used as the best available estimate.

• Total uranium concentrations were reported by Dorian and Richards (1978) rather
than specific isotopes. For the purpose of this FFS, the total concentrations were
considered to be uranium-238 because uranium-238 was determined to be the major
risk contributor of the uranium isotopes during the QRA.

The screening process that compares the COPC to PRG and identifies the refined
COPC results in the identification of the contaminants that must be addressed by remedial
action at the given IRM candidate site. Tables G2-4 through G2-11 present the PRG
screening for the eight IRM candidate sites at the 100-DR-1 Operable Unit that have
analytical data, Table G2-12.
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2.4.3 Waste-site Profiles

The waste-site profiles characterizing each individual waste site are presented in

Table G2-12. Each profile includes the extent of contamination (how much soil may have to

be excavated or what area may have to be capped), the depth of contamination, the media
(i.e., soil) or material at the waste site, a list of refined COPCs at the waste site, and the
maximum concentration observed for each refined-COPC. The waste-site profiles also state
if the contaminant concentrations exceed the reduced infiltration concentration). The reduced
infiltration concentration is the soil concentration that is considered protective of groundwater
under the assumption that hydraulic infiltration is limited by a surface barrier over the
wastes. The reduced infiltration concentrations are presented in Table G2-13; their
derivation is discussed in Appendix A of the Process Document.

The waste-site profiles serve several purposes. First, they contain information needed
to compare each waste site at 100-DR-1 to the Waste Site Groups developed in Section 3.0
of the Process Document. The profile information is also used to compare the site
characteristics of each waste site with the applicability criteria developed in Section 4.0 of
the Process Document, to help determine which Remedial Alternatives are or are not
appropriate for that site. The area, depth, and volume of contamination is used to determine
how much soil may have to be excavated, treated, capped, etc.; this has a direct bearing on
time and costs for remedial action. The information in the profiles is explained more in the
following paragraphs, and the actual profiles are presented in Table G2-12.

• Extent of Contamination - This includes the volume, length, width, area, and
thickness of the contaminated media. The volume estimates performed for each site
are presented in Attachment 1 of this document. Volume, length, width, and area do
not necessarily impact the determination of appropriate Remedial Alternatives;
however, they are important considerations for developing costs and estimating the
time required for remedial actions. Thickness of the contaminated lens impacts the
implementability of In Situ actions such as vitrification, which has a limited vertical
extent of influence.

• Contaminated Media/Material - Contaminated media and material located at the site
are determined and described. Structural materials such as steel, concrete, and
wooden timbers influence the applicability of Remedial Alternatives, as well as
equipment needed for actions such as removal. The presence of solid wastes will

influence material handling considerations and may require Remedial Alternatives that
are different than alternatives for sites with just contaminated soil.

• Refined COPC/Maximum Concentrations - Refined COPC for a site are determined

as discussed in Section 2.4.2. The associated maximum concentration for each

refined COPC is the highest concentration detected at the site. Refined COPC may
influence the applicability of Remedial Alternatives. For example, the presence of
certain radioactive contaminants may allow natural decay to be considered in

determining appropriate remedial actions. The presence of organic contaminants may

require that enhancements, such as thermal desorption, be added to a treatment

system.
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Reduced Infiltration Concentration - The reduced infiltration concentration is a level
that is considered protective of groundwater under a scenario where hydraulic
infiltration is limited by the application of a surface barrier. The maximum refined
COPC concentration detected is compared to the allowable reduced infiltration
concentration. Exceedance of the reduced infiltration concentrations indicates that
containment alternatives using a surface cap may not prevent contaminants from
leaching into the groundwater below the site.

The following Section 3.0 on application of the plug-in approach describes the use of
the site profiles during the feasibility study process.
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Table G2-1. IRM Recommendations from the 100-DR-1 LFla.

Qualitative Risk

Assessment
C l E d

Probable
Potential for

N l
IRM

Waste Site jAw-

frequency

scenario

EHQ
>1

onceptua

Model

xa:e s
pR11R Current Impact

on Groundwater

atuta

Attenuation

by 2018

Candidate

yes/no

116-D-1A medium no adequate no yes yes yes

116-D-1B medium no adequate no yes yes yes

116-D-6 low no adequate no no yes no

116-D-7 high yes adequate no yes no yes

116-DR-9 high yes adequate no yes no yes

116-DR-1 medium no adequate no yes yes yes

116-DR-2 medium no adequate no yes yes yes

116-D-2A low no adequate no yes yes yes

116-D-9 medium - adequate no yes yes yes

132-D-3 low - adequate no no yes yes

116-D-5 medium no adequate no no yes yes

116-DR-5 medium - adequate no no yes yes

116-D-3 very low no adequate nn no yes no

116-D-4 very low no adequate no no yes no

130-D-1 low no incomplete' no no yes yes

108-D low no adequate no no yes no

Sodium Dichromate

Tanks

low no adequate no no yes no

103-D low - incomplete' no no yes yes

126-D-2 medium - incomplete" unknown no yes yes

115-D (132-D-1) low - adequate unknown no unknown yes

117-D (132-D-2) low - adequate unknown no unknown yes

Process Effluent

Pipelines

medium - adequate unknown yes unknown yes

107-D Sludge Trenches high no adequate unknown yes no yes

107-DR Sludge

Trenches

high yes adequate unknown yes no yes

118-D-4A, 4B, 18 Burial Grounds yes

'This table is from the 100-DRI LFI report (DOE/RL 19931))
Not rated by the qualitative ecological risk assessment

* Data needed concerning nature and vertical extent of contamination, site remains an IRM
candidate until data are available. Therefore, not addressed in this FFS.

ARAR Applicable or relevant and appropriate, specifically the Washington State Model Toxics Control
Act Method B concentration values for soils

EHQ Environmental Hazard Quotient calculated by the qualitative ecological risk assessment
IRM interim remedial measure
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Table G2-2. 100-DR-1 Site Description.
(page 1 of 2)

Site#/Name DataUse Physical Description
(Alias) Source

116-D-7 Received cooling water effluent from D Retention basin LFI, historical
(107-D Retention Reactor and decontamination waste; Reinforced concrete single
Basin) discharged mostly to the Columbia River: containment.

probably received ruptured fuel element 142.3 x 70.1 x 7.3 m(466 x 230

waste; much leakage from basin to soil. x 24 ft) deep

116-DR-9 Received cooling water effluent from DR Retention basin LPI, historical
(107-DR Reactor; probably received ruptured fuel Reinforced concrete single
Retention Basin) element waste; may have been much leakage containment.

to soils from basins. 182.9 x 83.2 x 6.1 m(20 x 273 x
20 ft) deep

116-DR-1/DR-2 Received 40 million liters effluent overflow Trench LFI, historical

(107-DR Liquid from the 107-D and 107-DR retention basins Unlined
Effluent Disposal at times of high activity because of fuel Variable dimensions
Trench #1 and #2) element failure.

107-DIDR Received sludge from D retention basins Trench No analytical
Sludge Disposal when they were dredged for repairs. 32 x 9.1 x 3.1 m(105 x 30 x 10 data
Trench #1 R) deep

107-D/DR Received sludge from D retention basins Trench No analytical
Sludge Disposal when they were dredged for repairs 32 x 9.1 x 3.1 m(105 x 30 x 10 data

Trench #2 ft) deep

107-D/DR Received sludge from D retention basins Trench No analytical
Sludge Disposal when they were dredged for repairs. 32 x 9.1 x 3.1 m(105 x 30 x 10 data

Trench #3 ft) deep

107-D/DR Received sludge from D retention basins Trench No analytical

Sludge Disposal when they were dredged for repairs. 25.9 x 6.1 x 3.1 m(85 x 20 x 10 data
Trench #4 ft) deep

107-D/DR Received sludge from D retention basins Trench No analytical
Sludge Disposal when they were dredged for repairs. 15.2 x 6.1 x 3.1 m(49.8 x 20 x data

Trench #5 10 ft) deep

116-D-IA Received contaminated water from 105-D Trench LPI, historical

(105-D Fuel fuel storage basin (20,000 liters). Unlined

Storage Basin 39.6 x 3.1 x 1.8 m(129.9 x 10 x

Trench N1) 5.9 ft) deep

116-D-1B Received contaminated water from 105-D Trench LFI, historical
(105-D Fuel fuel storage basin (eight million liters). Unlined
Storage Basin 30.5 x 3.1 x 4.6 m(100 x 5.9 x

Trench J(2) 15.09 ft) deep

116-D-2A Received 4,000 liters effluent water from Crib/french drain LPI
(105-D Pluto tubes following fuel cladding failures. In Gravel filled.

Crib) 1956, site was covered to grade with clean 3.1 x 3.1 x 3.1 m(10 x 10 x 10

soil, sampling did not determine ft) deep

contamination, however, may not have found

correct location of crib.

116-D-9 Received 420,000 liters of waste. Crib/french drain LPl

Confinement Seal Gravel filled.

Crib(117-D-Crib) 3.1x3.1x3.1m(10x10x10

ft) deep
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Table G2-2. 100-DR-1 Site Description.
(page 2 of 2)

Site#/Name DataUse Physical Description
(Alias) Source

Pipelines Transported reactor cooling water effluent, Process effluent pipelines historical
decontamination wastes, and/or reactor 'Total length approximately

confinement seal pit drainage to retention 4,021 m(13,193 f); pipe

basins and disposal trenches. diameter varies; depth below
surface varies.

118-D-4A Received radioactive and nonradioactive solid Burial ground No analytical

Burial Ground waste. 57.9 x 18.3 x 6.1 m(190 x 60 x data
20 ft) deep

118-D-4B Received radioactive and nonradioactive solid Burial ground No analytical
Burial Ground waste. 32 x 7.3 x 3.7 m(105 x 24 x data

12 ft) deep

118-D-18 Received radioactive and nonradioactive solid Burial ground No analytical
Burial Ground waste. 24.4 x 12.2 x 6.1 m(80 x 40 x data

20 ft) deep

132-D-1 Recirculated cover gases around reactor core. ]D&D facility D&D
(115-D ]Demolished reinforced concrete. (Dement 1986)
Gas Recirculation :51.2 x 29.9 x 3.4 m(168 x 98.1
Building) x 11.1 ft) tall

132-D-2 Received reactor building exhaust gas. D&D facility D&D
(1 17-D Demolished reinforced concrete. (Beckstrom and
Exhaust Air Building: 18 x 11.9 x 8.2 m(59 x Loveland 1986)
Filter) 39 x 26.9 ft) high

'Cannels: 58 in (190 ft) long

132-D-3 Received water from D Reactor fuel storage D&D facility D&D. LFI
(1608-13 Effluent basin overflows, also contained 6.1 x 6.1 x 9.8 m(20 x 20 x 31.9 (REP)
Pumping Facility) decontamination chemicals. It) deep

D&D decontamination and decommissioning

LPI limited field investigation
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Table G2-4. 116-D-7 Refined Contaminants of Potential Concern Based on Occasional
Land Use Scenario and Protection of Groundwater.
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Table G2-5. 116-DR-9 Refined Contaminants of Potential Concern Based on Occasional

Land Use Scenario and Protection of Groundwater.
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DOE/RL-94-61
Rev. 0

Table G2-7. 116-D-1B Refined Contaminants of Potential Concern Based on Occasional
Land Use Scenario and Protection of Groundwater.
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Table G2-8. 116-DR-1 Ref"ned Contaminants of Potential Concern Based on Occasional

Land Use Scenario.
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Table G2-9. 116-DR-2 Refined Contaminants of Potential Concern Based on Occasional
Land Use Scenario.
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W

laue 1 p) zune 2lb) ReT.aa

116-D-2A 0-3ft 3-6ft 6-I0ft 10-15R IS-2011 20-25ft 25-NIM 30-35R COgC

Max Saeening• Max Saaxrsing' Max Suaning' Mu Screening' Max Soreening' Max Saeening' Max Sneenin • Mu Sneenin • Sammary

RADIONUCLIDES( i/ )
Am-241 NO NO NO I00E-0I NO I.50E-02 NO 6.00E-04 NO NO NO

C-14 NO NO NO 4.40E-02 NO NO NO NO NO

Cs-134 NO NO NO NO NO NO NO NO

Cs-117 NO NO NO 1.05H02 NO 1.99E+01 NO 107E+00 NO NO NO

Co-60 NO NO NO 1.62E-01 NO NO NO NO NO

Eu-152 NO NO NO 617E+00 NO 126E00 NO NO NO NO

Eu-154 NO NO NO 501H00 NO NO NO NO NO

Eu-155 NO NO NO NO NO NO NO NO

11-3 NU NO NO NO NO NO NO NO

K-40 NO NO NO 1 07E+01 NO I34E+01 NO 8 54E)00 NO NO NO

Na.22 NO NO No 214E-01 NO NO NO NO NO

Ni-63 NO NO NO NO NO NO NO NO

Pu-Dg NO NO NO NO NO NO NO NO

Pu-239/240 N(1 NO NO IOOHOO0 NO I40E-01 NO I 40E-02 NO NO NO

Ra226 NO NO NO 1.3OEM1 YES NO NO NO NO YES

Sr.90 NO NO NO 260E)01 NO 3.60E00 NO 3.30E-01 NO NO NO

fc-99 NO NO NO 5.gOE-02 NO 8.00E-02 NO NO NO NU

Ib-228 NO NO NO 377E-0I NO 6.30E-01 NO 423E-01 NO NO NO

Th-232 NO NO NO NO NO NO NO NO

U33ll2)4 NO NO NO NO NO NO NO NO

11.235 NO NO NO 8 40E-03 NO 540E-03 NO 170E-02 NO NO NO

U-238(k) NO NO NO 1.30E-01 NO IgOE-01 NO 920E-02 NO NO NO

INORGANICS (mgh )
Amimony NO NO NO NO NO NO NO NO

Arsenic NO NO NO NO NO NO NO NO

Barium NO NO NO NO NO NO NO NO

A

Cadmium NO NO NO NO NO NO NO NO

Chromium Vl NO NO NO NO NO NO NO NO

fead NO NO NO NO NO NO NO NO

Manganesc NO NO NO NO NO NO NO NO

Mercory NO NO NO NO NO NO NO NO

Zinc NO NO NO NO NO NO NO NO

OROANICS(mghg)

Aroclor1260(PC0) NO NO NO NO NO NO NO NO

IRnzu(a ymue NO NO NO NO NO NO NO NO

sene NO NO NO NO NO NO NO NO

I'cnlachlorophenol NU NO NO NO NO NO NO NO

• Mxvimum concerroalrons are scmem.d agzinsl the PRG (preliminary remediation goal) -Yei ifthe value ezceeds the PRG -No' if the value is below the PRG

The Ct )PC (cnntaminanls of polenfial conoem) are refined based on the and concenlration and the PRO

A blank under -Mae- means either no information is aveilable or the constituent was not delected

1-+

fn V

^ Nay

C ^1CJ

Vi a'P

CYA

^ ^.
LIP)

dpq^

^'O'a!
O I.d

O
f^D
^

^

n
O
C
H
A^(

O

U

C
(7^

r

?
O

(a)PRGsareestablishcdtobeprotectiveofgroundwater, humanendeoologicalreceplors

(b) PRGs are established to be protective of groundwater

Source

I%)ERI_ 1993d, Tables 3-40



M
N

A

Zone I(q Zote 2(b) Refined

116-D-9 0-3R

Mn Saeming•
3-6R

Max Soanir^'
6-10 R

Mu Saeenirrg'
10-151%

Ma Saeeing'
15-20R

Mu Scaairq'
20-239

Max Sneening'
25-30B

Mu Saeenin •
30-358

Mu Saeening•
COPC

Sun

RADIONUCLIDES( 3 )

Am-241
.14

NO
NO

NO
NO

NO
NO

NO
NO

6.10E03
260E-0I

NO
NO

6.I0E-03
760E-01

NO
NO IS0E-01

NO
NO

NO
NO

Cs-131 NO NO NO NO NO NO NO NO

Ct-137 NO NO NO NO NO NO NO NO

Co-60 NO NO NO NO NO NO NO NO

Eu-152 NO NO NO NO NO NO NO NO

^1^ NO NO NO NO NO NO NO NO

Fu-I55 NO NO NO NO NO NO NO NO

11-3

K-40

gL-22

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

7J9Ei00

NO

NO

NO

7.39H00

NO

NO

NO

9.35E500

NO

NO

NO

NO

NO

NO

Ni-63 NO NO NO NO NO NO NO NO

Ib-23g NO NO NO NO NO NO NO NO

Pu-239/240

Ra-226

NO

NO

NO

NO

NO

NO

NO

NO 3 SSE-01

NO

NO 3.SSE-01

NO

NO 716E-01

NO

NO

NO

NO

Sr-90 NO NO NO NO 2.90E+00 NO 290EW0 NO 9 g0E-02 NO NO

Tc 9y NO NO NO NO NO NO NO NO

7h-228 NO NO NO NO 3.RE-01 NO 3.52E-0I NO 4.79E-01 NO NO

fh-232 NO NO NO NO NO NO NO NO

U-233/234 NO NO NO NO NO NO NO NO

U235

U-232 (k)

NO

NO

NO

NO

NO

NO

NO

NO I10E-01

NO

NO I.gOE-01

NO

NO 320E-0I

NO

NO

NO

NO

INORGAFICS(m k )

Anfimony

Atsenic

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Baium NO NO NO NO NO NO NO NO

Cadmium NO NO NO NO NO NO NO NO

Chmmium VI NO NO NO NO NO NO NO NO

Lead NO NO NO NO NO NO NO NO

Mar urese NO NO NO NO NO NO NO NO

6lercury NO NO NO NO NO NO NO NO

Zin< NO NO NO NO NO NO NO NO

ORGANICS(myk )

Aroc1or1260(PCB) NO NO NO NO NO NO NO NO

Ilesraqa)pyrene NO NO NO NO NO NO NO NO

Is

sene NO NO NO NO NO NO NO NO

Pensachlnro hcnol NO NO NO NO NO NO NO NO

• hlnvmum aoncentrasions are scrttncd againss be PRG (Prcliminary remediation goal) 'Yei if the value exceeds the PRO 'No' if thc valuc is bclow the PRG

tlm COIt' ( conmminanu o( Potenlial concern) art refined based on Ihe soil cuncentntion md the PRG

A Mank undcr - Mai mnm cirher no information is availablc or she confliluent wu not detttted.

y
d

N

F

(y

A
^ PQ

er

G'
Cr

p N
mqri CM'.

G^ ro

A

E.

n

d

0
M

^
A

^

O

(q PRGs ere esrablished 10 be proteuuvc of groundwaleq human and eaologinl receptors

(b) PRGS ne eslablished to be prolechve of groundwater

Somce

DOE-RL, 1993d. Tables 3-42
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U

Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?
(group) (m^ (m) (m) (m) (m)

116-D-7 125760.0 148.4 79.2 11753.0 10.7 Soil Radionuclides oCi/e
(retention basins) Concrete "C 4.3x10' NO

Sludge "'Co 3.05x10' NO
Inc, 1.32x10' NO

16iEu 2.96x10' NO
'NEu 9.94x10' NO

311 1.98x10` NO
"'a10pu 2.90x102 NO

90Sr 3.73x10' NO

Inorganics me/ke
Chromium VI 5.16x10' YES

107 D%DR #1 23160 38.1 15.2 652.0 4.0 Sludge Radionuclides assumed from
(sludge trench) "C 116-DR-9 and NO

"'Cs 116-D-7 data NO
wCo NO

"2Eu NO
"'Eu NO
3H NO
z3srzmpa NO
50Sr NO
n6Ra NO
naTh NO

Inorganics
Arsenic YES
Cadmium NO

Chromium VI YES
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rn

Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(group) (m') (m) (m) (mz) (m)

107 D/DR #2 2316.0 38.1 15.2 572.0 4.0 Sludge Radionuclides assumed from
(sludge '"C 116-DR-9 and NO
trench) °'Cs 116-D-7 data NO

'Co NO
'nEu NO
'NEu NO
'H NO
J9f290Pa NO

'Sr NO
'Ra NO
nSTh NO

Inorganics
Arsenic YES

Cadmium NO
Chromium VI YES

N

0
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^
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rn
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^

Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(group) (m') (m) (m) (mz) (rn)

107 D/DR #3 2316.0 38.1 15.2 579.0 4.0 Sludge Radionuclides assumed from
(sludge '"C 116-DR-9 and NO
trench) 137Cs 116-D-7 data NO

'Co NO
'SZEu NO
1°Eu NO
'H NO
"9210Pu NO

'Sr NO
^Ra NO
Z"Th NO

^csranse YES
Cadmium NO
Chromium Vl YES
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^
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M

00

Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(group) (m') (m) (m) (m=) (m)

107 D/DR #4 1561.0 32.0 12.2 390.0 4.0 Sludge Radionuclides assumed from
(sludge 14C 116-DR-9 and NO
trench) 13'Cs 116-D-7 data NO

'Co NO
'"Eu NO
15°Eu NO
'H NO
J9^Pu NO
'Sr NO
Ra NO

^fh NO

Inorganic
Arsenic YES
Cadmium NO
Chromium VI YES

A
A
0

N
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w
C
rn
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N
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume (m') Length Width Area Depth Material COPC (a) Exceeded?

(group) (m) (rn) W) (m)

107 D/DR #5 2005.0 27.4 18.3 501.0 4.0 Sludge Radionuclides assumed from
(sludge trench) 14C 116-DR-9 and NO

"'Cs 116-D-7 data NO
'Co NO
12Eu NO
1°Eu NO
'H NO
J9L10Pu NO
'Sr NO
M6Ra NO
mTh NO

Inoreanics
Arsenic YES

da. V:Chromium

-i

YES
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?
(group) ( m') (m) (tn) ( m2) (rn)

116-DR-9 260414.0 210.3 101.5 21345.0 12.2 Soil Radionuclides DCI/Q

(retention Concrete 14C 1.8x1(P NO
basin) Sludge 'Co 2.07x10' NO

I'Cs 3.25x10' NO
"Eu l.llxl0^ NO
10Ea 3.98x10' NO
23""0Pa 6.50x10' NO
^Ra 1.25 NO
'Sr 1.70x102 NO
MTh 1.02 NO

Inor¢anics me/ke
Arsenic 1.24x10' YES
Cadmium 1.20 NO
Chromium VI 7.34x10' YES

116-D-1A 4409.0 43.3 6.7 290.0 15.2 Soil Radionuclides DCi/g
(fuel storage "'Cs 2.57x10' NO
basin trench) 'nEu 9.17 NO

M""AOPu 8.30 NO
=Ra 4.28x10' YES

Inorganics mg/ke
Cadmium 1.00 NO
Chromium VI 1.08x101 YES
Lead 5.19x10z NO
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(group) ( m') (m) (m) Gn^ (m)

116-D-1B 2947.0 39.6 12.2 483.0 6.1 Soil Radionuclides DCi/^
(fuel storage "'Cs 2.49x10' NO
basin trench) I'Eu 9.72 NO

79L10Po 5.30 NO

Inor¢anics
Chromium VI 3.04x10' YES
Lead 2.20x10' NO

116-DR-1/2 24,447.0 vaties varies 4,215 5.8 Soil Radionuclides Ci/g
(process I'Cs 8.30x102 NO
effluent 12Eu 4.42x10' NO
trench) 239'AOPu 1.40x10' NO

Inor¢anics me/ke
Cadmium 1.10 NO
Chromium VI 1.86x102 YES

116-D-2A 14.4 3.1 3.1 9.6 1.5 Soil Radionuclides pCi/e
(pluto crib) Timbers M"Ra 1.3x101 YES

116-D-9 0.0 0.0 0.0 0.0 0.0 NA None NA NA
(seal pit crib)
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(group) (m') (m) (m) (m2) (m)

100 D/DR (b) (b) (b) (b) (b) Steel Radionuclides oCi/¢

(pipelines) Concrete "'Cs assumed from NO(c)
'Eu pipeline group
16Eu data
usEu

'Ni
z3epa
239?A0pu

'Sr N
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?
(group) (m') (m) (m) (mz) (m)

118-D-4A 4564.0 57.9 18.3 1059.0 6.1 Misc. Radionuclides (d) NO(e)
(burial Solid 10C
ground) Waste "'Cs

'CO
"zEu

10Eu
'H

63Ni
'Sr

Inor¢anics
Cadmium
Lead
Mercury

Or atucs
-no specific
constituents
identified, but
5% of volume is
assumed to be
contaminated by
organics
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(group) (m') (m) (m) (m) (m)

118-13-413 350.0 32.0 7.3 215.0 3.7 Misc. Radionuclides (d) NO(e)
(burial Solid '^C
ground) Waste "'Cs

"Co
"Eu

'uEu
'H
'Ni
90Sr

Inor¢anics
Cadmium
Lead
Mercury

Organics
-no specific
constituents
identified, but
5% of volume is
assumed to be
contaminated by
organics
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Extent of Contamination Maximum Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?

(group) (m') (m) (m) (m) (m)

118-D-18 625.0 24.4 12.2 237.0 6.1 Misc. Radionuclides (d) NO(e)
(burial Solid 16C
ground) Waste I'Cs

'Co
issEu

1°Eu
3H
63Ni
'Sr

Inorganics
Cadmium
Lead
Mercury

l7r¢anics

-no specific
constituents
identified, but
5 % of volume is

assumed to be
contaminated by
organics

132-D-1 0.0 0.0 0.0 0.0 0.0 NA None NA NA
115-D Gas
Recirculation
Building
(D&D)
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Extent of Contamination Maximtun Are Reduced
Concentration Infiltration

Media/ Refined Detected Concentrations
Waste Site Volume Length Width Area Depth Material COPC (a) Exceeded?
(group) (m') (m) (m) (rn2) (m)

132-D-2 0.0 0.0 0.0 0.0 0.0 NA None NA NA
117-D Filter
Building
(D&D)

132-D-3 0.0 0.0 0.0 0.0 0.0 NA None NA NA
Effluent
Pumping
Station
(D&D)

(a) Where concentration exceeds preliminary remediation goals.
(b) Based on retention basin group profile

N (c) Based on group profile
(d) No quantitative data is available. Constituents are assumed from Miller and Wahlen 1987.
(e) It is assumed that burial eround.c contain immobile forms of waste: thus. no contaminants are assumed to exceed the reduced infiltration

concentrations.
(t) no soil contamination has been identified associated with the pipelines, therefore no volume calculation is made; extent of contamination is

limited to the pipeline itself.
COPC contaminants of potential concern
D&D decontamination and decommissioning
NA not applicable
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Table G2-13. Allowable Soil Concentration - Reduced Infiltration Scenario.

Analyte Soil Concentration

RADIONUCLIDES pCi/g

2A 'Am 5.01(103)
14C 2.92(103)
134Cs 8.35(104)
137Cs 1.25(105)
'Co, 2.09(105)
152E,u 3.34(106)
saEu 3.34(106)
155Eu 1.67(107)
3H 8.35(104)
40g 2.34(104)
22Na 3.34(104)
63N1 7.52(106)
23gPu 8.35(102)
239124oPu 6.27(102)
226Ra 4.00(100)
'Sr 2.09(10°)
94I'c 4.18(103)
22e.Lh 1.67(10')
232Th 2.09(100)
2331234U 8.35(102)
235U 1.00(103)
238U 1.00(103)

INORGANICS mg/kg

Antimony 2.51(10-')

Arsenic 2.09(10°)

Barium 4.18(104)

Cadmium 1.25(102)

Chromium (VI) 4.18(10°)
Lead 1.25(103)

Manganese 2.09(103)

Mercury 5.01(101)

Zinc 1.25(105)

ORGANICS mg/kg

Aroclor 1260 2.21(102)

Benzo(a)pyrene 9.19(102)
Chrysene 2.00(10°)

Pentachlorophenol 4.40(10')
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3.0 RESULTS OF THE PLUG-IN APPROACH

This Section describes how the analysis of Remedial Alternatives for the waste site
groups in the Process Document is used in lieu of doing independent analyses for the
individual waste sites. The waste sites in the 100 Area source Operable Units were
categorized into 10 waste site groups, then several Remedial Alternatives for cleaning up
each of the waste site groups were evaluated (see Sections 3.0, 4.0, and 5.0 of the Process
Document). To implement the "plug-in" approach, the first step is to identify which waste
site group an individual waste site appears to belong to. This is accomplished by comparing
the profiles of the individual waste sites presented in Table G2-13 of this FFS to the waste
site group descriptions and group profiles given in Section 3.1 and Table 3-1 of the Process
Document. The appropriate group for each site is identified in Table G3-1.

The next step in the process is to determine if the individual waste site characteristics
meet the applicability criteria for the Remedial Alternatives for that waste site group (see
Table 4-2 in the Process Document). If the individual waste site characteristics match the
group profile and the applicability criteria completely, there are no deviations from the
analysis in the Process Document. In this case the analysis of alternatives in the Process
Document is adequate for the individual waste site, and the individual waste site plugs into
the existing alternatives analysis in the Process Document. If there are deviations, then
further analyses of that waste site are conducted in Sections 4.0, 5.0, and 6.0 of this
appendix.

The deviations indicated on Table G3-1 are briefly summarized as follows: 100-D
pipelines exclude the Removal/Treatment/Disposal Alternative because there is assumed to be
no contaminated soils associated with the contaminated pipe and sludge.

3.1 EXAMPLE OF THE PLUG-IN APPROACH

An example of implementing the plug-in approach for the 116-D-2A waste site is
presented here to clarify the process. The process steps are described in Section 1.4 of the
Process Document; and the example below illustrates steps 5 and 6 described in that Section.
First, the 116-D-2A waste site is identified as a Pluto Crib.

Table G2-2 does not indicate that the 116-D-2A site received solid waste, but shows
that the site received effluent waste from the reactor following fuel cladding failures. This
indicates that 116-D-2A is a contaminated soil site used for liquid effluent disposal. Table
G2-2 does indicate that 116-D-2A is a 3.1 x 3.1 x 3.1 m(10 x 10 x 10 ft) gravel-filled site.
It can be concluded that the appropriate group for 116-D-2A is the pluto crib. The profile
for the group and the associated detailed and comparative analyses are documented in the
Process Document.

G3-1
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The evaluation of the 116-D-2A site against each Remedial Alternative is presented

below:

No Action - Data indicate that there is contamination present at the site which warrants

action; therefore, no action is not an acceptable alternative.

Institutional Controls - Refined COPC are identified for waste site 116-D-2A in Table G2-10

indicating that there are contaminants present that exceed PRG. Therefore, institutional

controls will not effectively address contaminants at the site.

Containment - Because there are contaminants that exceed reduced infiltration

concentrations, containment will not be applicable at the site.

Removal/Disp4sal - Because contaminants exceed PRG, this alternative may be applicable.

In Situ Treatment - Because contaminants exceed PRG, and the contaminated lens is <5.8 in

(19 ft), the in situ treatment option may be applicable.

Removal/Treatment/DisQosal - Because contaminants exceed PRG, this alternative may be
applicable. Thermal desorption enhancement is not necessary because organic contaminants

are not present at the site. For cost purposes, it is assumed that 100% of the contaminated

soil at 116-D-2A can be effectively treated by soil washing. This percentage is based on the

depth, distribution, and concentration of contaminants at the waste site. This does not affect

the application of the alternative, but does impact the magnitude of volume reduction realized

at the site.

The next step is to compare the 116-D-2A waste site characteristics to the

applicability criteria for the Remedial Alternatives shown in Table 4-2 of the Process

Document. The analysis conducted in the Process Document determined that two Remedial

Alternatives were appropriate for Pluto Cribs; Removal/Disposal, and Removal/Treatment/

Disposal. However, the comparison of 116-D-DA characteristics to the applicability criteria

indicate a third alternative, in situ vitrification, is also appropriate for this waste site. This

deviation between the Process Document (Table 4-2) and the individual waste site assessment

are identified and noted in Table G3-1 of this FFS.

The alternatives for waste site 116-D-2A are the same as those for the pluto crib

group; therefore, no deviations are identified and the site completely plugs into the analyses

for the group.

3.2 RESULTS OF THE PLUG-IN APPROACH

The characteristics of the individual waste sites were compared to the applicability

criteria for the Remedial Alternatives (as shown in Table 4-2 of the Process Document), and

the results of this evaluation are shown in Table G3--1. The deviation between the individual

waste sites and waste site groups are noted in Table G3-1. All of the waste sites directly

plug into the waste site group except for the effluent pipelines.

G3-2
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Table G3-1. Comparison of Waste Sites to Remedial Alternatives. (page 1 of 3)
Waste Site

Group

ARernadve Applicability Criteria and Enhancements

No Action

SS-1 Criterion:

SW-1 • Has site been effectively addressed in the past?

Instimtional Controls

SS-2 Criterion:

SW-2 • Contaminants < PRG

Containment

SS-3 Criteria:

SW-3 • Contaminants > PRG

• Contaminants < reduced infiltration rate
concentrations

Removal/Disposal

SS-0 Criterion:

SW-4 • Contaminants > PRG

In Situ Treatment

SS-8A Criteria:
• Contaminants > PRG

• Contamination < 5.8 m(19 ft) in depth

SS-8B Criteria:
• ContaminanLs > PRG

• Contaminants < reduced infiltration rate
concentrations

SW-7 Criteria:

• Contaminants > PRG

• Contaminants < reduced infiltration rate
concentrations

Removal/Treatment/Disposal

SS-10 Criterion:

• Contaminants > PRG

Enhancements:
• Organic contaminants (if yes, thermal desorption

must be included in the treatment system)

• Percentage of contaminated volume less than

twice the PRG for cesium-137.

SW-9 Criterion:

• Contaminants > PRG

Enhancement:

• Organic contaminants

116-D-7 116-DR-9 116-DR-1 107-D/DR
116-DR-2 SLUDGE

TRENCHES

Retention Retentlou Process Sludge TrmcL
Basin Basin Etfluent

TrmcL

Are Appiitability Criteria and Enhaneements Met?

No I No No I No

110 No No I No

Yes Yes Yes Yes

No No No No

Yes Yes Yes I Yes

Yes

No

Yes

No

Yes

Yes

Yes

Yes

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

Yes Yes Yes Yes

No No No No

67% 67% 100% 67%

NA NA NA NA

NA NA NA NA
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Table G3-1. Comparison of Waste Sites to Remedial Alternatives. (page 2 of 3)

Waste Site 116-D-1A 116-D-1B 116-D-2A 116-D-9

Group
N^rel Storage Fuel Storage Pluto Crib Seal Pit Crib
Basin TrenJr Basin Tr®rL

Alternative Applicability Criteria and Euhancements Are AppBcabBity Criteria and Enhancemeuts Met?

No Action

SS4 Critetion: No No No Yes

SW-1 • Has site been effectively addressed in the

Past7

Instimtionsl Controls

SS-2 Criterion: No No No No

SW-2 • Contaminants < PRG

Containment

SS-3 Criteria: Yes Yes Yes NA

SW-3 • Contaminants > PRG

• Contaminants < reduced infiltration rate No No No NA

concentrations

Removal/Disposal

SS-4

I

Criterion: T Yes Yes Yes NA

SW^ • Contaminants > PRG

In Situ Treatment

SS-8A Criteria: Yes Yes Yes NA

• Contaminanta > PRG

• Contamination < 5.8 m(19 B) in depth No No Yes NA

SS-8B Criteria: NA NA NA NA

• Contaminants > PRG

• Contaminants < reduced infiltration rate NA NA NA NA

concentrations

SW-7 Criteria: NA NA NA NA

• Contaminants > PRG

• Contaminants < reduced infiltration rate NA NA NA NA

concentrations

Removal/Treatment/Disposal

SS-10 Criterion: Yes Yes Yes NA

• Contaminants > PRG

Enhancements: No No No NA

• Organic contaminants (if yes, thermal

desorption must be included in the treatment

system)

• Percentage of contaminated volume less 100% 100% 100% NA

than twice the PRG for essium-137.

SW-9 Criterion: NA NA NA NA

• Contaminants > PRG

Enhancement: NA NA NA NA

• Organic contaminants
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Table G3-1. Comparison o f Waste Sites to Remedial Alternatives. (page 3 of 3)
PIPELINES 118-D-0A 131-D-1

Waste Site 118-D4B 132-D-2
118-D-18 132-D-3

Group Pipeline Burial D&D Facilities
Grounds

Alteruative Applicability Criteria and Euhancements Are Applicability Criteria and Euhancem®ts
Met?

No Action

SS-1 Criterion: No No Yes
SW-2 • Has site been effeclively addressed in the past?

Institutional Controls

SS-2 Criterion: No No NA
SW-2 • Contaminants < PRG

Containment

SS-3 Criteria: Yes Yes NA
SW-3 • Contaminants > PRG

• Contaminants < reduced infiltration rate concenuations Yes Yes NA

Removal/Disposal

SS-0 Criterion: Yes Yes NA
SW-4 • Conteminants > PRG

In Situ Treatment

SS-8A Criteria: NA NA NA
• Contaminants > PRG

• Contamination < 5.8 m(19 R) in depth NA NA NA

SS-8B Criteria: Yes NA NA
• Contaminants > PRG

• Contaminants < reduced infiltration rate concentrations Yes NA NA

SW-7 Criteria: NA Yes NA
• Contaminants > PRG

• Contaminants < reduced infiltration rate concentrations NA Yes NA

Removal/Trcatment/Disposal

SS-10 Criterion: NA(d) NA NA
• Contaminants > PRG

Enhancements: NA(d) NA NA
• Organic contaminants (if yes, thermal desorption must IDe
included in the treatment system)

• Percentage of contaminated volume less than ewice the NA(d) NA NA
PRG for cesium-137.

SW-9 Criterion: NA Yes NA
• Contaminznts > PRG

Enhancement: NA Yes NA
• Organic contaminants

NA - Not Applicable (d) - deviation from waste site group PRG - Preliminary Remediation Goals
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4.0 ALTERNATIVE DEVELOPMENT

This section identifies those waste sites in the 100-DR-1 Operable Unit that match
completely with their corresponding waste site groups in the Process Document, and those
waste sites that do not match.

For those sites that match completely, the site plugs directly into the analysis of
alternatives for the waste site group conducted in the Process Document (see Section 1.4,
Step 6a). The sites that meet this requirement include 116-D-7, 116-DR-9, 116-DR-1/2,
107-D/DR sludge trenches, 116-D-1A, 116-D-1B, 116-D-2A, 116-D-9, 118-D-4A,
118-D-4B, 118-D-18, 132-D-1, 132-D-2, and 132-D-3.

The sites that do not plug in directly (Process Document, Section 1.4, step 6b) can be
divided into two groups. The first group includes sites that require enhancements to an
alternative or an inclusion, or dismissal of an alternative as originally proposed. The sites
that meet this requirement, and the applicable deviation, are as follows: 100-D/DR process
effluent pipeline does not meet all of the applicability criteria for the pipeline group
alternative identified in the Process Document. No contaminated soils have been identified
around the pipelines, therefore the Removal/Treatment/Disposal Alternative no longer
applies. Accordingly, this site deviates from the group because of changes in the applicable
alternatives.

The second group of sites that do not plug in are those sites that require a significant
modification to an alternative, such as changes in the excavation process or disposal options.
Alternatives for sites included in this second group will require additional development.
None of the sites within the 100-DR-1 Operable Unit fit into this second set, therefore,
additional alternative development is not required.
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5.0 DET'AILED ANALYSIS OF ALTERNATIVES

This section presents the detailed analysis of the Remedial Alternatives applicable to
the individual waste sites within the 100-DR-1 Operable Unit. In the detailed analysis, each
alternative is assessed against the evaluation criteria described in Section 5.1 of the Process
Document. The detailed analysis provides a basis to compare the alternatives and to support
a subsequent evaluation of the alternatives made by the decision makers in the remedy
selection process.

The detailed analysis for the sites within the 100-DR-1 Operable Unit are presented in
the following manner:

• The detailed analyses for those individual waste sites that do not deviate from
the waste site groups are referenced to the group discussion presented in the
Process Document.

• The detailed analyses for those individual waste sites that deviate from the
waste site groups are discussed in Section 5.1.1.

5.1 SITE-SPECIFIC DETAILED ANALYSIS

Based on the comparison presented in Table G3-1, several of the individual waste
sites within the 100-DR-1 Operable Unit plug into the waste site group alternatives;
therefore, the detailed analysis for these individual waste sites can be referenced to the
Process Document. These individual waste sites include 116-D-7, 116-DR-9, 116-DR-1/2,
107-D/DR sludge trenches, 116-D-1A, 116-D-1B, 116-D-2A, 116-D-9, 118-D-4A,
118-D-4B, 118-D-18, 132-D-1, 132-D-2, and 132-D-3.

The detailed analysis for the remaining waste site (100-D/DR pipelines) is discussed
in the following sections. Table G5-1 summarizes the alternatives applicable to each waste
site and whether the detailed analysis is covered in the Process Document or discussed below
in Section 5.1.1. Tables G5-2 and G5-3 present the remediation costs and durations
associated with all waste sites.

5.1.1 100-D/DR Pipeline

This section evaluates the 100-D/DR pipeline site against the CERCLA evaluation
criteria. The Removal/Treatment/Disposal Alternative (SS-10) is applicable to sites that have
contaminated soil. Current documentation indicates that the soil surrounding the 100-D/DR
pipeline is not contaminated. Therefore, the soil surrounding the pipelines will not require
remedial action. Because the deviation for this site is just an omission of an alternative, no
evaluation is required.

G5-1
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Table G--1- Waste Site Remedial Alternatives and Technologies. DOEIRL-94-61
Rev. 0

Alternatives Technologies Included Waste Site Grou

116-D-7
^^

116-DR-9 116-DR-1
116-DR-2

107-D/DR
Sludge

Trenches

116-D-1A 116-D-18 116-D-2A 116-D-9 Pipelines 118-D-4A
118-D-^1B
118-D-18

132-D-1
132-D-2
132-D-3

No Action SS-1
SW-1

None P P

InstitutionalControLs SS-2 DeedRestrictions
SW-2 Groundwater Moniro Q

Containtnent SS-3 Surface Water Controls P P

SW-3 Modified RQZA Barrier p P

DeedRestrictons P P

Groundwater Monitorin.^ P P

Removal, Dispasal SS-4 Retnoval P P P I' P P P P P

SW-I Disposal P P P I' P P P P P

In Situ Treatment SS-8A Surface Water Controls P P P

InSitu Vitrificat"ton P I' p

.riILRindwal?''monltn_^_no ^ P I' P

Deedrestrictions P P P
SS-SB VoidGrou' P

Modified RQZA Barrier P

Surface Water Controls I P

Deed Restrictions

GraundcvaterMonitor.rc- P

SW-7 Dvnamic Compaction P

Modified RCRA Barrier P

Surface Water Controls P

Groundwater Monirorino P

Deed Restdctions P

Removal,Treatment, SS-10 Removal P P P I' ^ P P P

Disposal Thermal Deso on

Soil Washut P P P P P P P

Disposal P P P P ^ P P P

SW-9 Removal

Thermal Desorption

Compaction

IItDF Disposal'

P - Indicates the detailed analysis which is provided in the Process Document

blank - Technology does not apply to this Waste Site

RCRA - Resource Conservation and Recovery Act

ERDF - Environmental Restoration Disposal Fadlity GS2! 3
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100- 1 OPERA6LE UMT

110-07 t6.16Ei07 .00E+00 47.60Ei07 18.23E+07 11.20E+07 48.77E+07

107 D/DR SLUDGE

TRENCNE6

/l 11.69E+00 10.00Ei00 0 1.01E+00 12.63E+06 12.21Ei00 96.49E+00 2.06Ei06 12.68Ei06 12.21Ei06

02 1.79♦06 10.00E100 1.67E+05 8.61E+061 02.2fE+05 /6.03E+06 42.12E+00 12.77E+05 t220E+00

12 01.72E+01 10.00Ei00 01.0/Ei00 12.61Ei06 12.27E+00 t6.67E+06 /2.11E+00 12.73E+05 /2.28E+00
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6.0 COMPARATIVE ANALYSIS

This section presents the comparative analysis of Remedial Alternatives that involves
evaluation of the relative performance of each alternative with respect to the evaluation
criteria presented in Section 5.0. This comparison identifies the advantages and
disadvantages of each alternative so that key tradeoffs can be identified.

Following the methodology of the Process Document, the comparative analysis of the

100-DR-1 alternatives is presented in quantitative format (Tables G6-1 through G6-7). The

tables present the alternatives applicable to each waste site and a comparison of the relative

differences between each alternative. The comparison identifies the relative rank of the

alternative (relative to other applicable alternatives) along with the cost, and a discussion of

its specific advantages and disadvantages.'

The quantitative comparison tables provide rank for each alternative, as well as

separate rankings for the five criteria evaluated. Tables G6-1 through G6-7 summarize the

comparative analysis of the applicable alternatives for each waste site.

No action is identified as the only applicable alternative for the 116-D-9 seal pit crib

(see Section 5.0 of this document and the Process Document). Because there are no other

alternatives to compare against, the site is not included in the comparative analysis.

Likewise, the Process Document identifies no action for the decontamination and

decommissioning groups. Thus, these sites (132-D-1, 132-D-2, and 132-D-3) are not

presented in the following tables.

6.1 QUANTITATIVE COMPARISON OF REMEDIAL ALTERNATIVES

6.1.1 Retention Basins

The comparative analysis for retention basins ranked Removal/Disposal ahead of

Removal/Treatment/Disposal Alternative. The long-term evaluation criteria and reduction in

toxicity for 116-D-7 and 116-DR-9 retention basins scores higher for Removal/Treatment/

Disposal; however, all the other evaluation criteria (short-term effectiveness,

implementability, and cost) score higher for the Removal/Disposal Alternative. The

comparative analysis results are shown in Tables G64 and G6-2.

6.1.2 Process Effluent Trenches

The Removal/Disposal, In Situ Vitrification, and Removal/Treatment/Disposal

Alternatives were considered for 116-DR-1 and 116-DR-2 process effluent trenches. In the

long-term evaluation criteria, Removal/Treatment/Disposal scored higher than the other two

alternatives. In the reduction in toxicity criteria In Situ Vitrification scored the highest. In

the rest of the evaluation criteria, Removal/Disposal received equal or higher scores and is

lEstimatrs of duration for each alternative are presented in Section 5.0, Table 5-1.
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the highest ranked alternative. The comparative analysis results are shown in Tables G6-3
and G6-4.

6.1.3 Sludge Trenches

There are five sludge trenches in the 100-DR-1 Operable Unit. These sludge trenches
were evaluated for Removal/Disposal, In Situ Vitrification, and Removal/Treatment/Disposal
Alternatives. The Removal/Treatment/Disposal scored highest for the long-term
effectiveness while In Situ Vitrification was better in reduction in toxicity evaluation criteria.
For short-term, implementability, cost criteria, and Removal/Disposal scored equal or highest
and is the highest ranked alternative. The comparative analysis results are shown in Table
G6-5.

6.1.4 Fuel Storage Basin Trenches

The 116-D-1A and 116-D-1B fuel storage basin trenches were evaluated for
Removal/Disposal and Removal/Treatment/Disposal Alternatives. The Removal/Treatment/
Disposal Alternative scored higher in long-term effectiveness and reduction in toxicity
criteria. However, for the short-term effectiveness, implementability and cost criteria, the
highest ranking alternative was Removal/Disposal and overall scored two points higher than
the Removal/Treatment/Disposal Alternative. The comparative analysis results are shown in
Tables G6-6 and G6-7.

6.1.5 Pluto Crib

The Removal /Disposal, In Situ Vitrification, and Removal/Treatment/Disposal
Alternatives were considered for the 116-D-2A pluto crib. The Removal /Treatment/Disposal
scored highest for long-term effectiveness. For the reduction in toxicity, In Situ Vitrification
was better than the Removal/Disposal or Removal/Treatment/Disposal Alternatives. The
Removal/Disposal scored higher for short-term effectiveness, implementability and cost
criteria and was overall the highest ranked alternative for this pluto crib. The comparative
analysis results are shown in Table G6-8.

6.1.6 Buried Pipelines

The Containment, Removal/Disposal, and In Situ Grouting were considered as
Remedial Alternatives for the buried pipelines in 100-DR-1 Operable Unit. For the short-
term criteria, the containment scored the highest. For cost, the In Situ Grouting was the best
alternative. For the other (long-term, reduction in toxicity, and implementability) criteria,
the Removal/Disposal scored the highest and is the overall highest ranked Remedial
Alternative for the buried pipelines. The Removal/Treatment/Disposal Alternative (SS-10) is
applicable to sites that have contaminated soil. Current documentation indicates that the soil
surrounding the pipelines is not contaminated, therefore, this alternative was not considered.
The comparative analysis results are shown in Table G6-9.
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6.1.7 Burial Grounds

There are three burial grounds in 100-DR-1 Operable Unit, which were evaluated for
remediation alternatives. The four alternatives considered in this evaluation were
Containment, Removal/Disposal, In Situ Compaction, and Removal/Treatment/Disposal.

6.1.8 118-D-4A Burial Ground

The overall highest ranked alternative for 118-D-4A burial ground was Containment,
followed by Removal /Treatment/Disposal, In Situ compaction, and Removal/Disposal. In
Situ compaction and Removal/Treatment/Disposal are tied. In comparison, all four
alternatives are only 2.5 apart in total scores. For long-term effectiveness and reduction in
toxicity criteria, Removal/Treatment/Disposal Alternative scored the highest. For short-term
and cost criteria, the Containment Alternative ranked higher than the other three alternatives.
For implementability, Containment and Removal /Disposal were equal and better than the rest
of the criteria. The comparative analysis results are shown in Table G6-10.

6.1.9 118-D-4B Burial Ground

Removal /Disposal scored the highest for cost criteria and was the overall highest
ranked Remedial Alternative. The Removal/Treatment/Disposal Alternative ranked higher
for long-term effectiveness and reduction in toxicity criteria. For short-term effectiveness,
Containment Alternative ranked the highest. For implementability, Containment and
Removal/Disposal were equal and better than others. The comparative analysis results are
shown in Table G6-11.

6.1.10 118-D-18 Burial Ground

The overall highest ranked Remedial Alternative for 118-D-18 burial ground was
Removal/Disposal. For long-term effectiveness and reduction in toxicity criteria, the
Removal/Treatment/ Disposal ranked the highest. For short-term effectiveness, Containment
was the best alternative. For implementability, Containment and Removal/Disposal were
equal and better than others, while Removal /Disposal scored the highest for cost criteria.
The comparative analysis results are shown in Table (36-12.
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Table G6-1. Quantitative Comparison of Evaluation Criteria
for 116-D-7 Retention Basin.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rankrol 31.0 26.0

(')Rank = weight x score
royI'otal Rank = sum of individual rankings

Table G6-2. Quantitative Comparison of Evaluation Criteria
for 116-DR-9 Retention Basin.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(°) Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2,00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3,00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank(h) 31.0 26.0

(')Rank = weight x score
roYIbtal Rank = sum of individual rankings
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Table G6-3. Quantitative Comparison of Evaluation Criteria
for 116-DR-1 Process Effluent Trenches.

CERCLA
Remedial Alternatives

Evaluation

Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank") Weight Score Ranld') Weight Score Rank(')

Long-term
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or Volume

0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 7.00 3.50 0.50 7.00 3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 2.00 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 3.00 1.00 8.00 8.00

Total Rank` 29.0 16.0 26.0

4>Rank = weight x score
ro'Total Rank = sum of individual ranlangs

Table G6-4. Quantitative Comparison of Evaluation Criteria
for 116-DR-2 Process Effluent Trenches.

Remedial Alternatives
CERCLA
Evaluation
Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank" Weight Score Ranw" Weight Score Rank(")

Long-term
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or Volume

0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 7.00 3.50 0.50 7.00 3.50 0.50 3.00 1.50

hnplementability 1.00 7.00 7.00 1.00 2.00 2.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 3.00 1.00 8.00 8.00

Total RankI"I 29.0 16.0 26.0

(')Rank = weight x score

rorlbtal Rank = sum of individual rankings
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Table G6-5. Quantitative Comparison of Evaluation Criteria for Sludge
Trenches (1, 2, 3, 4, 5).

Remedial Alternatives
CERCLA
Evaluation
Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank'> Weight Score Ranic') Weight Score Rank1°

Long-term
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or Volume

0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 7.00 3.50 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 3.00 3.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 3.00 3.00 1.00 7.00 7.00

Total RattkI"' 29.0 17.0 26.0

("Rank = weight x score

ro)Tota1 Rank = sum of individual ranlangs

Table G6-6. Quantitative Comparison of Evaluation Criteria
for 116-D-1A Fuel Storage Basin Trench.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank" Weight Score Raul:"

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank'"' 29.0 27.0

("Rank = weight x score

(")fotal Rank = sum of individual ranldngs
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Table G6-7. Quantitative Comparison of Evaluation Criteria
for 116-P-1B Fuel Storage Basin Trench.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank"' Weight Score Rank^'

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 :3.50 0.50 5.00 2.50

]mplementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 7.00 7.00

Total Rank'"I 29.0 26.0

^"'Rank = weight x score
(°>Total Rank = sum of individual rankings

Table G6-8. Quantitative Comparison of Evaluation Criteria for 116-D-2A Pluto Crib.

CERCLA
Remedial Alternatives

Evaluation

Criteria

Removal/Disposal In Situ Vitrification Removal/Treatment/
Disposal

Weight Score Rank" Weight Score Rank" Weight Score Rank")

Long-term
Effectiveness

1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or Volume

0.50 3.00 1.5 0.50 7.00 3.5 0.50 5.00 2.5

Short-term
Effectiveness

0.50 8.00 4.00 0.50 7.00 3.50 0.50 6.00 3.00

Implementabiliry 1.00 8.00 8.00 1.00 4.00 4.00 1.00 6.00 6.00

Cost 1.00 10.00 10.00 1.00 4.00 4.00 1.00 4.00 4.00

Total Rank'"' 30.5 19.0 24.5

"'Rank = weight x score
^"y]'otal Rank = sum of individual rankings
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Table G6-9. Quantitative Comparison of Evaluation Criteria for Buried
Process Effluent Pipelines.

CERCLA Remedial Alternatives

Evaluation
Containment Removal/Disposal In Situ GroutingCriteria

Weight Score Rank° Weight Score Rank') Weight Score Ranxc(')

Long-term 1.00 2.00 2.00 1.00 7.00 7.00 1.00 3.00 3.00
Effectiveness

Reduction of 0.50 1.00 0.50 0.50 :3.00 1.50 0.50 2.00 1.0
Mobility or
Volume

Short-term 0.50 7.00 3.50 0.50 6.00 3.00 0.50 6.00 3.00
Effectiveness

Implementability 1.00 3.00 3.00 1.00 7.00 7.00 1.00 2.00 2.00

Cost 1.00 1.00 1.00 1.00 4.00 4.00 1.00 10.00 10.00

Total Rank^") 10.0 22.5 19.0

"'Rank = weight x score
(°rTotal Rank = sum of individual rankings

G6-8



DOE/RL-94-61
Rev. 0

Table G6-10. Quantitative Comparison of Evaluation Criteria for 118-D-4A Burial Ground.

CERCLA Remedial Alternatives

Evaluation
Criteria

Contahimeut Removal/Disposal In Situ Compaction RemovaV7Yratmeut/Disposal

Weight Score Rznk"' Weight Score Rank1° Weight Score Rsnk'O Weight Score Rsnk'O

Long-term

Effec[iveness

1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or
Volume

0.50 2.00 1.0 0.50 3.00 1.5 0.50 2.00 1.0 0.50 5.00 2.5

Short-term
Effetxiveness

0.50 9.00 4.50 0.50 3.00 1.50 0.50 7.00 3.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 6.00 6.00 1.00 9.00 9.00 1.00 6.00 6.00

Total Radc"' 23.5 21.0 21.5 21.5

Table G6-11. Quantitative Comparison of Evaluation Criteria for 118-D-4B Burial Ground.

CERCLA R®edial ARernativea

Evaluation
Ctiwia

Contemment Removal/Disposal In Situ Compaction RemovaUTreatm®t/Disposal

Weight Scoro Rank1O Weight Score Rankb1 Weight Score Rank1° Weight Score Rank'9

Long-tecm

Effectiveness

1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of

Mobility or

Volume

0.50 2.00 1.0 0.50 3.00 1.5 0.50 2.00 1.0 0.50 5.00 2.5

Short-term

Effectiveness

0.50 9.00 4.50 0.50 3.00 1.50 0.50 7.00 3.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 5.00 5.00 1.00 10.00 10.00 1.00 4.00 4.00 1.00 5.00 5.00

Totel Rmtlc"' 18.5 25.0 16.5 21.5

Table G6-12. Quantitative Comparison of Evaluation Criteria for 118-D-18 Burial Grounds.

CERCLA Remedial.Altetnadves
Evaluahon
Critvie

Contaiomeut Removal/Disposal In Sim Compaction RemovaUTremment/Disposal

Weight Score Rank1q Weight Scorc Rank'O Weight Score Rank"' Weight Score Rank'q

Long-term

Effectiveness

1.00 3.00 3.00 1.00 7.00 7.00 1.00 4.00 4.00 1.00 9.00 9.00

Reduction of
Mobility or
Volume

0.50 2.00 1.0 0.50 3.00 1.5 0.50 2.00 1.0 0.50 5.00 2.5

Short-term
Effectiveness

0.50 9.00 4.50 0.50 3.00 1.50 0.50 7.00 3.50 0.50 2.00 1.00

Lnplementability 1.00 5.00 5.00 1.00 5.00 5.00 1.00 4.00 4.00 1.00 3.00 3.00

Cost 1.00 6.00 6.00 1.00 10.00 10.004 1.00 2.00 2.00 1.00 5.00 5.00

TotalRenkot 19.5 25.0 14.5 20.5

1ORank = weight x score

MTotal Rank = mm of individual rankings

G6-9



DOE/RL-94-61
Rev. 0

G6-10



DOE/RL-94-61
Rev. 0

7.0 COMPARATIVE ANALYSIS FOR REVLSED FREQUENT USE SCENARIO

As discussed in the Introduction of this Appendix, the detailed and comparative
analyses performed in Sections 5.0 and 6.0 of the Process Document and this FFS Appendix
were based on meeting human health risk-based goals assuming occasional use of the land
and soil remediation to support frequent use of groundwater. This scenario is referred to as
the baseline scenario. Based on the recent Tri-Party Agreement decision to use Washington's
MTCA B regulations and EPA's proposed 15 mrem/yr radiation exposure criteria to establish
soil remediation goals, an assessment was conducted to see how this change in cleanup goals
effects the analysis of alternatives. The revised frequent use scenario (MTCA B/15 mrem/yr),
discussed in the Sensitivity Analysis (Appendix D, Attachment 6), indicates that the revised
frequent use scenario imposes two significant changes on the comparative analysis of
alternatives. These are as follows:

1. The In Situ and Containment Alternatives are no longer appropriate for interim
actions at the 100 Areas because these alternatives leave wastes at the site and
thereby preclude several potential future uses. Interim actions, based on the
recent Tri-Party Agreement decision, should be consistent with both frequent
and occasional use of the land.

2. The revised frequent use scenario potentially requires less excavation than the
baseline scenario. Therefore, the costs of the Removal/Disposal and
Removal /Treatment/Disposal Alternatives are reduced 32 and 30%,
respectively, as compared to the baseline scenario. The baseline scenario costs
are presented in Appendix B of the Process Document, and the costs and
volumes for the revised frequent use scenario are presented in the Sensitivity
Analysis (Appendix D).

With the elimination of the Containment and In Situ Treatment Alternatives, the
Removal/Disposal and Removal/Treatment/Disposal Alternatives become the two principal
Remedial Alternatives. The change from the baseline scenario to the revised frequent use
scenario influences these two alternatives in similar ways. Therefore, there is very little
effect on the key discriminators used for the comparative analysis. This means that the
comparative analysis of these two alternatives under the baseline scenario changes only
slightly by switching to the revised frequent use scenario. The next two subsections evaluate
how the revised frequent use scenario changes the results of the original analysis of
alternatives. The evaluation is based on information presented in Appendix D, the Process
Document, and earlier sections of this FFS Appendix.

G7-l



DOE/RL-94-61
Rev. 0

7.1 INFLUENCE OF THE REVISED FREQUENT USE CLEANUP GOALS ON
THE 100-DR-1 FFS

The development of the Remedial Alternatives in the 100 Area Feasibility Study
Phases 1 and 2 (DOE-RL 1993a) and the Process Document are not influenced by the change
in cleanup goals, so the number and types of Remedial Alternatives stay the same.
Likewise, the plug-in approach is still directly applicable for either the baseline or the revised
frequent use scenarios.

The detailed analysis of the Removal/Disposal and Removal/Treatment/Disposal

Alternatives in the Process Document (Section 5.0) is influenced only slightly by the change

in cleanup goals (less excavation is required by the revised frequent use scenario); therefore,

there is no change in the assessment of these alternatives with regards to the CERCLA

evaluation criteria and NEPA issues. The potential adverse effects of the Removal/Disposal

and Removal/Treatment/Disposal Alternatives on workers, future site uses, and the

environment are also much the same under the revised frequent use scenario as they are
under the baseline scenario. Therefore, the detailed analysis of alternatives in the Process
Document and this 100-DR-1 FFS Appendix remain valid.

The comparative analysis in Section 6.0 of this FFS Appendix (see Tables G6-1
through G6-12) requires changes because (1) the In Situ and Containment Alternatives drop
out and (2) the ranking based on costs must be recalculated. In most cases the recalculation
of costs did not change the relative ranking of the alternatives. That is, the alternative with
the highest total rank under the baseline scenario also generally received the highest rank
under the revised frequent use scenario. The following subsection describes how the results
of the comparative analysis change, in comparison to the results in Section 6.0 of the Process
Document and this FFS Appendix, due to the change in the cleanup goals.

7.2 REVISED FREQUENT USE SCENARIO QUANTITATIVE COMPARISON OF
REMEDIAL ALTERNATIVES

7.2.1 116-D-7 and 116-DR-9 Retention Basins

The Remove/Dispose and Remove/Treat/Dispose Alternatives are the only alternatives

applicable to these retention basins. The scoring and ranking as applied in the Process

Document and in this FFS Appendix are still valid, except for costs. The cost reduction of

32% and 30% for Remove/Dispose and Remove/Treat/Dispose, respectively, changes the

score of the cost category to 10 and 9, respectively. The reduction in excavation does not

change the relative advantages and disadvantages of the alternatives. The comparative

analysis, tables based on the new remediation concept for 116-D-7, are given in Table G7-1

and for 116-DR-9 are given in Table G7-2.

7.2.2 116-DR-1 and 116-DR-2 Process Effluent Trenches

With the elimination of ISV as an alternative for the 116-DR-1 and 116-DR-2 process

effluent trenches, now only the Remove/Dispose and Remove/Treat/Dispose Alternatives are
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applicable to these waste sites. The scoring and ranking, as applied in the Process Document

and Section 6.0 of this FFS, are still valid except for cost. The cost reduction of 32% and

30% for Remove/Dispose and Remove/Treat/Dispose, respectively, does not change the

score of the cost category. The comparative analysis tables, based on the new remediation

concept for 116-DR-1 and 116-DR-2, are given in Tables G7-3 and G7-4.

7.2.3 107 D/DR Sludge Trenches

With the elimination of ISV, the 107 D/DR sludge trenches (1 through 5) were

evaluated only for Remove/Dispose and Remove/Treat/Dispose. The scoring and ranking, as
applied in the Process Document and Section 6.0 of this FFS, are still valid. The cost
reduction factors discussed above resulted in no changes to the score of the cost category.

The comparative analysis table, based on the new rernediation concept for 107 D/DR

trenches, is given in Table G7-5.

7.2.4 116-D-1A and 116-D-1B Fuel Storage Basin Trenches

With the elimination of the ISV and Containment Alternatives, the Remove/Dispose

and Remove/Treat/Dispose Alternatives are the only alternatives applicable to the 116-D-1A

and 116-D-1B Storage Basin Trenches. The scoring and ranking, as applied in the Process
Document and in this FFS Appendix, are still valid except for costs. The cost reduction of

32% and 30% for Remove/Dispose and Remove/Treat/Dispose, respectively, does not
change the score of the cost category. The reduction in excavation does not change the

relative advantages and disadvantages of the alternatives. The comparative analysis criteria,

based on the new remediation concept for 116-D-1A, are given in Table G7-6 and for 116-D-

1B are given in Table G7-7.

7.2.5 116-D-2A Pluto Crib

With the elimination of ISV and containment as an alternative for the 116-D-2A pluto

crib, now only the Remove/Dispose and Remove/Treat/Dispose Alternatives are applicable to
this waste site. The scoring and ranking, as applied in the Process Document and Section

6.0 of this FFS, are still valid except for cost. The cost reduction of 32% and 30% for

Remove/Dispose and Remove/Treat/Dispose, respectively, does not change the score of the

cost category. The comparative analysis table, based on new remediation concept for

116-D-2A pluto crib, is given in Table G7-8.

7.2.6 100-D Buried Process Effluent Pipelines

With the elimination of the ISV and Containment Alternatives for the 100-D
pipelines, Remove/Dispose is the only viable alternative to be considered.

7.2.7 100-D Burial Grounds

With the elimination of ISV and containment alternatives, Remove/Dispose and

Remove/Treat/Dispose are the only alternatives to be considered. The scoring and ranking,

as applied in the Process Document and Section 6.0 of this FFS, are still valid except for
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cost. The Remove/Dispose Alternative is the highest ranked alternative for the 118-D-4A,

118-D-4B, and 118-D-18 burial grounds. The comparative analysis tables based on new

remediation concept for the burial grounds, are given in Tables G7-9, G7-10, and G7-11,

respectively.

7.2.8 Comparative Analysis Summary

The revised frequent use scenario comparative analysis ranks Remove/Dispose
Alternative as the highest of all the alternatives considered for the 100-DR-1 IRM sites. See
Tables G7-1 through G7-11.
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Table G7-1. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-D-7 Retention Basin.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank* Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 9.00 9.00

Total Rank(b) 31.0 27.0

(')Rank = weight x score
royIbtal Rank = sum of individual rankings

Table G7-2. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 116-DR-9 Retention Basin.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank^'^ Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 4.00 2.00 0.50 5.00 2.5

Short-term Effectiveness 0.50 6.00 3.00 0.50 3.00 1.50

Implementability 1.00 9.00 9.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rankro) 31.0 26.0

(°)Rank = weight x score
royI'otal Rank = sum of individual rankings
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Table G7-3. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 116-DR-1 Process Effluent Trenches.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/
Disposal

Weight Score Rank() Weight Score Rank^')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rankro) 29.0 26.0

^')Rank = weight x score
rorfotal Rank = sum of individual rankings

Table G74. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-DR-2 Process Effluent Trenches.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/
Disposal

Weight Score Rank(') Weight Score Rank(")

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 3.00 1.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank(b) 29.0 26.0

(•)Rank = weight x score
(')Total Rank = sum of individual rankings
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Table G7-5. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for Sludge Trenches ( 1, 2, 3, 4, 5).

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/

Disposal

Weight Score RanP) Weight Score Rank*

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 7.00 7.00

Total RankroI 29.0 26.0

(')Rank = weight x score
(")Total Rank = sum of individual rankings

Table G7-6. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 116-D-1A Fuel Storage Basin Trench.

Remedial Alternatives
CERCLA Evaluation

Criteria
Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 8.00 8.00

Total Rank(b) 29.0 27.0

(')Rank = weight x score
(')I'otal Rank = sum of individual rankings
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Table G7-7. New Remediation Concept Quantitative Comparison of Evaluation
Criteria for 116-D-IB Fuel Storage Basin Trench.

Remedial Alternatives

CERCLA Evaluation
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank ° Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility
or Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 7.00 3.50 0.50 5.00 2.50

Implementability 1.00 7.00 7.00 1.00 5.00 5.00

Cost 1.00 10.00 10.00 1.00 7.00 7.00

Total Rank1") 29.0 26.0

(°)Rank = weight x score
royI'otal Rank = sum of individual rankings

Table G7-8. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 116-D-2A Pluto Crib.

CERCLA E l ti
Remedial Alternatives

va ua on
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score RanP) Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7,00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 8.00 4,00 0.50 6.00 3.00

ImplementabIlity 1.00 8.00 8.00 1.00 6.00 6.00

Cost 1.00 10.00 10.00 1.00 4.00 4.00

Total Rank(b) 30.5 24.5

(°)Rank = weight x score
roYI'otal Rank = sum of individual rankings
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Table G7-9. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 118-D-4A Burial Ground.

CERCLA Evaluation
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(') Weight Score Rank(°)

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or

Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 9.00 9.00

Total Rankro) 25.0 24.5

(')Rank = weight x score
roYI'otal Rank = sum of individual rankings

Table G7-10. New Remediation Concept: Quantitative Comparison of
Evaluation Criteria for 118-D-4B Burial Ground.

CERCLA Evaluation
Criteria Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank(") Weight Score Rank(')

Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00

Reduction of Mobility or
Volume

0.50 3.00 1.50 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

Implementability 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 4.00 4.00

Total Rankro) 25.0 19.5

(°)Rank = weight x score
roYCotal Rank = sum of individual rankings
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Table G7-11. New Remediation Concept Quantitative Comparison of
Evaluation Criteria for 118-D-18 Burial Grounds.

l ionCERCLA Eva uat
Criteria

Removal/Disposal Removal/Treatment/Disposal

Weight Score Rank() Weight Score Rank('
Long-term Effectiveness 1.00 7.00 7.00 1.00 9.00 9.00
Reduction of Mobility or
Volume

0.50 3.00 1.5 0.50 5.00 2.5

Short-term Effectiveness 0.50 3.00 1.50 0.50 2.00 1.00

ImplementabIIity 1.00 5.00 5.00 1.00 3.00 3.00

Cost 1.00 10.00 10.00 1.00 5.00 5.00

Total Rankrol 25.0 20.5

(°)Rank = weight x score
roYl'otal Rank = sum of individual rankings

G7-10



DOE/RL-94-61
Rev. 0

8.0

Beckstrom, J. R. and R. B. Loveland, 1986, ARCL Calculations for Decommissioning the
117-D Filter Building, UNI-3870, UNC Nuclear Industries, Richland, Washington.

Cadwell, L. L., 1994, Wildlife Studies on the Hanford Site: 1993 Highlights Report, PNL-
7380, Pacific Northwest Laboratory, Richland, Washington.

Chatters, J. C., H. A. Gard, and P. E. Minthorn, 1992, Hanford Cultural Resources
Laboratory Annual Report for Fiscal Year 1989, PNL-7362, Pacific Northwest
Laboratory, Richland, Washington.

Cushing, C. E., Editor, 1992, Hanford Site National Environmental Policy Act
Characterization (NEPA), PNL-6415, Rev. 5, Pacific Northwest Laboratory,
Richland, Washington.

Dement, F. G., 1986, Unconditional Release of the 115-D/DR Gas Recirculation Facility
Superstructure, UNI-3807, UNC Nuclear Industries, Richland, Washington.

DOE-RL, 1991, Hanford Past-Practice Strategy, DOE/RL-91-40, Draft A, U.S. Department
of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1992a, RCRA Facility Investigation/Corrective Measures Study Work Plan for the
100-DR-1 Operable Unit, DOE/RL-89-09, Rev. 0, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE-RL, 1992b, RCRA Facility Investigation/Corrective Measures Study Work Plan for the
100-HR-3 Operable Unit, DOE/RL-88-36, Rev. 0, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE-RL, 1992c, Remedial Investigation/Feasibility Study Work Plan for the 100-FR-3
Operable Unit, Hanford Site, Richland, Washington, DOE/RL-91-53, Rev. 0, U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1992d, Remedial Investigation/Feasibility Study Work Plan for the 100-KR-4
Operable Unit, Hanford Site, Richland, Washington, DOE/RL-90-21, Rev. 0, U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1993a, 100 Area Feasibility Study Phases I and 2, DOE/RL-92-11, Rev. 0, U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1993b, Limited Field Investigation for the .100-DR-1 Operable Unit,
DOE/RL-93-51, Rev. 0, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

G8-1



DOE/RL-94-61
Rev. 0

DOE-RL, 1993c, Hanford Site Background: Part 1, Soil Background for Nonradioactive
Analytes, DOE/RL-92-24, Rev. 1, Draft, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

DOE-RL, 1994a, 100 Area River Effluent Pipelines Expedited Response Action Proposal,
DOE/RL-94-79, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

DOE-RL, 1994b, RCRA Facility Investigation/Corrective Measures Study Work Plan for the
100-DR-2 Operable Unit, DOE/RL-93-46, Rev. 1, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE-RL, 1995, Hanford Site Risk Assessment Methodology, DOE/RL-91-45, Rev. 3,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Dorian, J. J. and V. R. Richards, 1978, Radiological Characterization of the Retired 100
Areas, UNI-946, United Nuclear Industries, Richland, Washington.

Ecology, EPA, and DOE-RL, 1994, Hanford Federal Facility Agreement and Consent Order,
Fourth Amendment, January 1994, Washington State Department of Ecology,
Olympia, Washington, U.S. Environmental Protection Agency, Region X, Seattle,
Washington, and U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

Fitzner, R. E. and R. L. Newell, 1989, "Ferruginous Hawk Nesting on the U.S. DOE
Hanford Site: A Recent Invasion Following an Introduction of Transmission Lines,"
Issues and Technology in the Management of Impacted Western Wildlife, Proceedings
of a National Symposium, Thorne Ecological Institute, Glenwood Springs, Colorado.

Fitzner, R. E. (Pacific Northwest Laboratory) and S. G. Weiss, (Westinghouse Hanford
Company), 1994, Bald Eagle Site Management Plan for the Hanford Site, South
Central Washington, WHC-EP-0510, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

Fitzner, R. E. (Pacific Northwest Laboratory), S. G. Weiss, and J. A. Stegen (Westinghouse
Hanford Company), 1994, Biological Assessment for Threatened and Endangered
Wildlife Species, WHC-EP-0513, Rev. 1, Westinghouse Hanford Company, Richland,
Washington.

Landeen, D. S., M. It Sackschewsky, and S. G. Weiss, 1993, 100Areas CERCLA

Ecological Investigations, 1993, WHC-EP-0620, Westinghouse Hanford Company,
Richland, Washington.

EPA, 1993, Operable Unit Feasibility Study, VOCs in Vadose Zone Indian Bend Wash
Superfund Site, South Area, Tempe, Arizona, U.S. Environmental Protection Agency,
Washington, D.C.

G8-2



DOE/RL-94-61
Rev. 0

Sackschewsky, M. R. and D. S. Landeen, 1992, Fiscal Year 1992 100 Areas CERCLA

Ecological Investigations, WHC-EP-0601, Westinghouse Hanford Company,

Richland, Washington.

Stegen, J. A., 1992, Biological Assessment for State Candidates and Monitored Wildlife

Species Related to CERCLA, WHC-SD-EN-T1-009, Rev. 0, Westinghouse Hanford

Company, Richland, Washington.

Stegen, J. A., 1994, Vegetation Communities Associated with the 100 Area and 200 Area

Facilities on the Hanford Site, WHC-SD-EN-TI-216, Rev. 0, Westinghouse Hanford

Company, Richland, Washington.

Weiss, S. and R. M. Mitchell, 1992, A Synthesis of Ecological Data from the 100 Areas of
the Hanford Site, WHC-EP-0601, Westinghouse Hanford Company, Richland,
Washington.

WHC, 1993, Qualitative Risk Assessment of the 100-DR-1 Source Operable Unit,

WHC-SD-EN-RA-005, Rev. 0, Westinghouse Hanford Company, Richland,

Washington.

G8-3



DOE/RL-94-61
Rev. 0

G8-4



DOE/RL-94-61
Rev. 0

ATTACIIMENT 1

100-DR-1 OPERABLE UNIT WASTE SITE VOLUME ESTIMATES
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Volume Estimate
100-DR-1 Operable Unit

OBJECTIVE:

Provide estimates of:

The volume of contaminated materials within selected waste sites in the
100-DR-1 Operable Unit.
The volume of materials that will need to be excavated to remove the
contaminated materials.

• The areal extent of contamination.

Estimates are provided for the following waste sites:

Site Number Site Name Page

116-D-1A 105-D Storage Basin Trench No. 1 GAl-6

116-D-1B 105-D Storage Basin Trench No. 2 GAl-8

116-D-2 105-D Pluto Crib GAl-10

116-D-7 107-D Retention Basin GA1-12

116-DR-1 & 2 107-DR Liquid Waste Trench No. 1& 2 GAI-14

116-D-9 117-D Seal Crib GA1-17

116-DR-9 107-DR Retention Basin GA1-18

132-D-1 115-D Gas Recirculation Building GA1-20

132-D-2 117-D Filter Building GA1-21

132-D-3 Effluent Pumping Station GA1-22

107-D/DR Sludge Disposal Trench No. 1 GA1-23

107-D/DR Sludge Disposal Trench No. 2 GA1-25

107-D/DR Sludge Disposal Trench No. 3 GA1-27

107-DIDR Sludge Disposal Trench No. 4 GA1-29

107-D/DR Sludge Disposal Trench No. 5 GA1-31

118-D4-A Burial Ground GA1-33

118-D4-B Burial Ground GA1-35

118-18 Burial Ground GA1-37

Pipelines 107-D & 107-DR Process Effluent
Pipelines

GAI-39
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Volume Estimate
100-DR-1 Operable Unit

METHOD:

The following steps are used to calculate volumes and areas for each waste site:

• Estimate the dimensions of each waste site.
• Estimate the location of the site.
• Estimate the extent of contamination present, at each site.

• Estimate the extent of the excavation necessary to remove the contamination present.
• Calculate the volume of contamination present, the volume of material to be removed,

and the areal extent of contamination.

Waste Site Dimensions -
Dimensions of the waste site are derived from all pertinent references. The reference
used is noted in brackets [].

Waste Site Location -
Location of the waste site is derived from pertinent references, confirmed by field visit.
The specific reference or method used to locate each site is discussed in a separate brief
[9]. Coordinates for each waste site are converted to Washington State coordinates [9l.
Resulting Washington State coordinates are presented herein.

Contaminated Volume Dimensions -
The extent of contamination present at the waste site is estimated from analytical data
that exists for the site. The data used, assumptions made, and method for estimating
extent is discussed in a separate brief [10]. Dimensions are summarized herein.

Excavated Volume Dimensions -
The extent of the excavation necessary to remove the contamination is based on a 1.5 H
: 1.0 V excavation slope with the extent of contamination at depth serving as the bottom
of the excavation.

Volume and Area Calculations -
The above information is used to construct a digital terrain model of each site within the
computer program AutoCad. The computer program DCA is then used to calculate

volumes and areas for the waste site.

ASSUMPTIONS:

The following assumptions were used to locate and/or provide dimensions for a waste site
if no other data exists. See Reference 10 for assumptions concerning extent of
contamination and Reference 9 for assumptions concerning location of the waste site.
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Volume Estimate
100-DR-1 Operable Unit

ASSUMPTIONS (continued):

Burial Grounds -
• Burial ground dimensions are 6 m(20 ft) wide at the bottom, 6 m(20 ft) deep, and

have 1.0 H: 1.0 V side slopes.
• Five feet of additional cover was provided.
• Burial grounds were completely filled.

Liquid Waste Sites -
• Trenches were built with 1.0 H : 1.0 V side slopes.
• Tops of cribs are 1.9 m(6 ft) below grade.

The following assumptions were used in calculating volumes and areas:
• No site interferences or overlaps are considered, volumes and areas are calculated for

each waste site separately.

All depths are below grade unless otherwise noted.

REFERENCES:

1. DOE-RL, 1994, Hanford Site Waste Information Data System (WIDS), U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

2. 100-D Area Technical Baseline Report.

3. Hanford Site Drawings and Plans.

4. Site topographic maps, Drawings.

5. Historical photographs of the 100-D/DR Area.

6. Dorian, J. J. and V. R. Richards, Radiological Characterization of the Retired 100
Areas, UNI-946, May 1978, United Nuclear Industries, Richland, Washington.

7. DOE-RL, 1993, Limited Field Investigations Report for the 100DR-1 Operable Unit,
DOE/RL-93-29, Draft A, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

8. IT Corporation, 1994, "100-DR-i Waste Site Locations," IT Corporation Calculation
Brief, Project Number 199806.406.

9. IT Corporation, 1994, "100-DR-I Waste Site Contamination Extent," IT Corporation
Calculation Brief, Project Number 199806.406.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-D-1A
SITE NAME: 105-D Storage Basin Trench No. 1

WASTE SITE DIMENSIONS:

Length - 39.6 m ( 130 ft) along the bottom, 43.3 m (142 ft) at surface [1]
Width - 3.1 m (10 ft) along the bottom, 6.7 m (22 ft) at surface [1]
Depth - 1.8m(6ft)[1]
Slopes - 1.0 H: 1.0 V
Orientation - East-West lengthwise

Site was backfilled to 0.6 m (2 ft) above existing grade [2].

CONTAMINATED VOLUME DIMENSIONS:

Trench was filled to grade with liquids, side slopes, and substrate and are contaminated
from surface to 56 ft bls 1101.

Length - 43.3 m (142 ft) [10]
Width - 6.7 m (22 ft) [10]
Depth - 15.2 m (50 ft) [10]

EXCAVATED VOLUME

Base of excavation is 43.3 m (142 ft) long by 6.7 m (22 ft) wide at a depth of 15.2 m
(50 ft) [10]. See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 151,590 [9]
Easting: 573,860 [9]

Reference Point: Center of trench [6]

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]
Groundwater: 117.3 m (385 ft) [8]
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Figure GAl-1. IRM Site: 116-D-1A.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-D-1B
SITE NAME: 105-D Storage Basin Trench No. 2

WASTE SITE DIMENSIONS:

Length - 30.5 m(100 ft) along the bottom, 39.6 m(130 ft) at the surface [1]
Width - 3.1 m(10 ft) along the bottom, 12.2 m(40 ft) at the surface [i]
Depth - 4.6m(15ft) [1]
Slopes - 1.0 H: 1.0 V
Orientation - North-South lengthwise

Site was backfilled to 0.6 m(2 ft) above grade [2].

CONTAMINATED VOLUME

Trench was filled to grade with liquids, side slopes, and substrate and are contaminated
from surface to 6.1 m(20 ft) bLs [10].

Length - 39.6 in (130 ft) [10]
Width - 12.2 in (40 ft) [10]
Depth - 6.1 in (20 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Base of excavation is 69.5 m(228 ft) long by 42.1 m(138 ft) wide at a depth of 6.7 in
(20 ft) [10]. See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 151,611 [9]
Easting: 573,848 [9]

Reference Point: Center of west edge of bottom of unit [6].

ELEVATIONS:

Surface: 142.5 in (468 ft) [4]
Groundwater: 117.3 in (385 ft) [8]
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Figure GA1-2. IRM Site: 116-D-IB.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-D-2

SITE NAME: 105-D Pluto Crib

WASTE SITE DIMENSIONS:

Length - 3.1 in (10 ft) [1,2]

Width - 3.1 in (10 ft) [1,2]
Depth - 3.1 in (10 ft) [1,2]

Slopes - Vertical

Orientation - North-South [5]

The crib was set in ground with its upper surface at grade [2].

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 3 m(10 ft) below surface and extends to 4.6 m(15 ft) below
surface [10].

Length - 3.1 in (10 ft) [10]
Width - 3.1 in (10 ft) [10]
Depth - 1.5 m(5 ft); from 3.1 m(lO ft) to 4.6 m(15 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 3.1 m(10 ft) by 3.1 m(10 ft) at a depth of 4.6 m(15 ft) [10].
See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 151,510 [9]
Easting: 573,820 [9]

Reference Point: Center of crib [9].

ELEVATIONS:

Surface: 142.5 in (468 ft) [4]
Groundwater: 117.3 in (385 ft) [8]
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Figure GA1-3. IRM Site 116-D-2.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-D-7
SITE NAME: 107-D Retention Basin

WASTE SITE DIMENSIONS:

Length - 142.3 m (467 ft) [1,2,3]
Width - 70.1 to (230 ft) [1,2,3]
Depth - 7.3 m (24 ft) [1,2]
Slopes - Vertical
Orientation - East-West lengthwise [3]

Walls and baffles were demolished, site backfille:d with 0.6 m (2 ft) of soil [1].

CONTAMINATED VOLUME DIMENSIONS:

Contamination extends 6.1 m(20 ft) to the north, 3.1 m (10 ft) to the south, east, and west
[10].

Length - 148.4 m (487 ft) [10]
Width - 79.2 m (260 ft) [10]
Depth - 10.7 m (35 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 148.4 m (487 ft) by 79.2 m (260 ft) at a depth of 10.7 m (35 ft)
[10]. See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 152,337 [9]
Easting: 573,624 [9]

Reference Point: Northwest corner [9]

ELEVATIONS:

Surface: 132.5 m (435 ft) [4]
Groundwater: 116.9 m (384 ft) [8]
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Figure GA1-4. IRM Site: 116-D-7.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-DR-1 and 2

SITE NAME: 107-DR Liquid Waste Disposal Trench Nos. 1 and 2

WASTE SITE DIMENSIONS:

Length - Varies, see attached figure [3]
Width - Varies, see attached figure [3]
Depth - 6.1 in (20 ft) [1,2]

Slopes - 1.0 H: 1.0 V
Orientation - N/A

116-DR-1 and 116-DR-2 are assumed to have been enlarged to make one trench [2].

CONTAMINATED VOLUME

Trench was filled to grade with liquids, side slopes, and substrate and are contaminated
from 1.8 m(6 ft) to 7.6 m(25 ft) below surface [10].

Length - Varies, see attached figure [10]
Width - Varies, see attached figure [10]
Depth - 5.8 m(19 ft) from 1.8 m(6 ft) to 7.6 in (25 ft)

EXCAVATED VOLUME DIMENSIONS:

See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: A. 152,341 B. 152,341 C. 152,338 D. 152,300 E. 152,270
Easting: 573,963 573,998 574,029 574,073 574,055

Northing: F. 152,315 G. 152,315
Easting: 574,027 573,963

Reference Point: Point A is located at the northwest corner of the trench. The points
proceed clockwise through Point G. All points indicate a trench bottom
coordinate [9].
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-DR-I and 2 (continued)
SITE NAME: 107-DR Liquid Waste Disposal Trench Nos. 1 and 2

ELEVATIONS:

Surface: 135.0 m (443 ft) [4]
Groundwater: 116.8 m (383 ft) [8]
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Figure GA1-5. IRM Sites: 116-DR-1 and 116-DR-2.
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Volume Estimate
100-DR-1 Operable Unii

SITE NUMBER: 116-D-9
SITE NAME: 117-D Seal Pit Crib

WASTE SITE DIMENSIONS:

Length - 3.1 m (10 ft) [1,2]

Width - 3.1 to (10 ft) [1,2]

Depth - 3.1 m (10 ft) [1,2]

Slopes - Vertical

Orientation - North-South [3]

A large steel vent cap is located in the center of the site [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

Length - N/A [10]

Width - N/A [10]
Depth - N/A [10]

EXCAVATED VOLUME DIMENSIONS:

N/A

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 151,536 [9]

Easting: 573,844 [9]

Reference Point: Center of crib [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]

Groundwater: 117.3 m (385 ft) [8]
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 116-DR-9
SITE NAME: 107-DR Retention Basin

WASTE SITE DIMENSIONS:

Length - 182.9 m (600 ft) [1,2,3]
Width - 83.2 m (273 ft) [1,2,3]
Depth - 6.1 m(20 ft) [1,2]
Slopes - Vertical
Orientation - North-South lengthwise [3]

CONTAMINATED VOLUME DIMENSIONS:

Contamination extends 60 ft (18.3 m) to the south, 30 ft (9.1 m) to the north, east, and west
[10].

Length - 210.3 m (690 ft) [10]
Width - 101.5 m (333 ft) [10]
Depth - 12.2 m (40 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 210.3 m (690 ft) by 101.5 m (333 ft) at a depth of 15.8 m (52 ft)
[10]. See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 152,336 [9]
Easting: 573,848 [9]

Reference Point: Northwest corner [9]

ELEVATIONS:

Surface: 135.0 m (443 ft) [4]
Groundwater: 116.9 m (384 ft) [8]
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Figure GAl-6. IRM Site: 116-DR-9.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 132-D-1

SITE NAME: 115-D Demolished Gas Recirculation Building

WASTE SITE DIMENSIONS:

Length - 51.2 m(168 ft) [1]
Width - 29.9 m (98 ft) [I]
Depth - 3.4 m(I I ft) [1]
Slopes - Vertical
Orientation - North-South lengthwise [5]

The building was demolished in situ and buried I m (3 ft) below surface [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

Length - N/A [10]
Width - N/A [10]
Depth - N/A [10]

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 151,523 [9]
Easting: 573,785 [9]

Reference Point: Northwest corner [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]
Groundwater: 117.3 m (385 ft) [8]

GA1-20



DOE/RL-94-61
Rev. 0

Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 132-D-2
SITE NAME: 117-D Filter Building

WASTE SITE DIMENSIONS:

Length - 18 m (59 ft) [1]
Width - 11.9 m (39 ft) [1]
Depth - 8.2 m (27 ft) [1]

Slopes - Vertical

Orientation - North-South lengthwise [3,5]

The site was demolished in situ and buried 1.0 m(3.0 ft) below surface [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

Length - N/A [10]
Width - N/A [10]
Depth - N/A [10]

EXCAVATED VOLUME DIMENSIONS:

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 151,521 [9]
Easting: 573,745 [9]

Reference Point: Northeast corner [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]
Groundwater: 117.3 m (385 ft) [8]
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER: 132-D-3

SITE NAME: Effluent Pumping Station

WASTE SITE DIMENSIONS:

Length - 6.1 to (20 ft) [1]
Width - 6.1 m (20 ft) [1]
Depth - 9.8m(32ft)[1]
Slopes - Vertical
Orientation - North-South

The site was demolished in situ, and covered with ;I m (3 ft) of backfill [1].

CONTAMINATED VOLUME DIMENSIONS:

Assume no contaminated volume [10].

Length - N/A [101
Width - N/A [101
Depth - N/A [101

EXCAVATED VOLUME DIMENSIONS:

N/A

Excavation Slopes - N/A

WASTE SITE LOCATION:

Northing: 151,551 [9]
Easting: 573,776 [9]

Reference Point: Northeast corner [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]
Groundwater: 117.3 m (385 ft) [81
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D/107-D Sludge Disposal Trench No. I

WASTE SITE DIMENSIONS:

Length - 32 m (105 ft) along the bottom, 38.1 m (125 ft) at top of trench [3]
Width - 9.1 m (30 ft) along the bottom, 15.2 m (50 ft) at top of trench [3]
Depth - 3.1 m(10 ft) [10]
Slopes - 1.0 H: 1.0 V
Orientation - North-South lengthwise [3]

Site was backfilled with 1.8 m (6 ft) of clean cover [10].

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 1.8 m (6 ft) below surface and extends to 5.8 m (19 ft) below
surface [10].

Length - 38.1 m (125 ft) [10]
Width - 15.2 m (50 ft) [10]
Depth - 4 m (13 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 38.1 m (125 ft) by 15.2 m(50 ft) at a depth of 5.8 m (19 ft) [10].
See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 152,285 [9]
Easting: 573,977 [9]

Reference Point: Center of east side of top of trench [9]

ELEVATIONS:

Surface: 135 m (443 ft) [4]
Groundwater: 116.8 m (383 ft) [8]
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Figure GAI-7. IRM Site: 107-D/DR Sludge Disposal Trench No. 1.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D/107-DR Sludge Trench No. 2

WASTE SITE DIMENSIONS:

Length - 32 m (105 ft) along the bottom, 38.1 m (125 ft) at top of trench [3]
Width - 9.1 m (30 ft) along the bottom, 15.2 m (50 ft) at top of trench [3]
Depth - 3.1 m (10 ft) [10]
Slopes - 1.0 H: 1.0 V
Orientation - North-South lengthwise [3]

Site was backfilled with 1.8 m (6 ft) of clean cover [10].

CONTAMINATED VOLUME

Contamination begins at 1.8 m (6 ft) below surface and extends to 5.8 m (19 ft) below
surface [10].

Length - 38.1 m (125 ft) [10]
Width - 15.2 m (50 ft) [10]
Depth - 4 m (13 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 38.1 m (125 ft) by 15.2 m (50 f4) at a depth of 5.8 m (19 ft) [10].
See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 152,312 [9]
Easting: 573,825 [9]

Reference Point: Center of trench [9[

ELEVATIONS:

Surface: 135 m (443 ft) [4]
Groundwater: 116.9 m (384 ft) [8]
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Figure GAI-8. IRM Site: 107-D/DR Sludge Trench No. 2.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D/107-DR Sludge Trench No. 3

WASTE SITE

Length - 32 m (105 ft) along the bottom, 38.1 m (125 ft) at top of trench [3]
Width - 9.1 m (30 ft) along the bottom, 15.2 m (50 ft) at top of trench [3]
Depth - 3.1 m (lO ft) [10]
Slopes - 1.0 H: 1.0 V
Orientation - East-West lengthwise [3]

Site was backfilled with 1.8 m (6 ft) of clean cover [10].

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 1.8 m (6 ft) below surface and extends to 5.8 m (19 ft) below
surface [10].

Length - 38.1 m (125 ft) [10]
Width - 15.2 m (50 ft) [10]
Depth - 4 m (13 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 38.1 m (125 ft) x 15.2 m (50 ft) at a depth of 5.8 m (19 ft) [10].

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 152,267 [9]
Easting: 573,734 [9]

Reference Point: Center of north side of top of trench [9]

ELEVATIONS:

Surface: 135 m (443 ft) [4]
Groundwater: 117 m (384 ft) [8]
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Figure GAI-9. IRM Site: 107-D/DR Sludge Trench No. 3.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D/107-DR Sludge Trench No. 4

WASTE SITE DIMENSIONS:

Length - 25.9 m (85 ft) along the bottom, 32 m(105 ft) at top of trench [3]
Width - 6.1 m(20 ft) along the bottom, 12.2 m(40 ft) at top of trench [3]
Depth - 3.1 in (lO ft) [10]
Slopes - 1.0 H: 1.0 V
Orientation - East-West lengthwise [3]

Site was backfilled with 1.8 m(6 ft) of clean cover.

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 1.8 m(6 ft) below surface and extends to 5.8 m (19 ft) below

surface [10].

Length - 32 in (105 ft) [10]
Width - 12.2 in (40 ft) [10]
Depth - 4 in (13 ft) [10]

EXCAVATED VOLUME

Bottom of excavation is 32 m (105 ft) by 12.2 m(40 ft) at a depth of 5.8 m(19 ft) [10]. See

attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 152,357 [9]
Easting: 573,645 [9]

Reference Point: Center of north side of trench [9]

ELEVATIONS:

Surface: 135 m (443 ft) [4]
Groundwater: 116.9 m (384 ft) [8]
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Figure GAl-10. IRM Site: 107-D/DR Sludge Trench No. 4.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D/107-DR Sludge Trench No. 5

WASTE SITE DIMENSIONS:

Length - 15.2 m (50 ft) along the bottom, 27.4 m(90 ft) at top of trench [3]
Width - 6.1 m(20 ft) along the bottom, 18.3 m(60 ft) at top of trench [3]
Depth - 3.1 in (10 ft) [10]
Slopes - 1.0 H: 1.0 V
Orientation - East-West lengthwise [3]

Site was backfilled with 1.8 m (6 ft) of clean cover.

CONTAMINATED VOLUME DIMENSIONS:

Contamination begins at 1.8 m(6 ft) below surface and extends to 5.8 m (19 ft) below
surface [10].

Length - 27.4 m (90 ft) [10]
Width - 18.3 in (60 ft) [10]
Depth - 4 m (13 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 27.4 m(90 ft) by 18.3 m(60 ft) at a depth of 5.8 m(19 ft) [10].
See attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 152,205 [9]
Easting: 573,976 [9]

Reference Point: Center of north side of top of trench [8]

ELEVATIONS:

Surface: 136 m (446 ft) [4]

Groundwater: 116.8 in (383 ft) [7]
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Figure GA1-11. IRM Site: 107-D/DR Sludge Trench No. 5.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 118-D4-A Burial Ground

WASTE SITE

Length - 45.7 m (150 ft) along the bottom, 57.9 m(190 ft) at surface [3]
Width - 6.1 m(20 ft) along the bottom, 18.3 m (60 ft) at surface [3]
Depth - 6.1 in (20 ft) [assumed]
Slopes - 1.0 H: 1.0 V
Orientation - North-South lengthwise [3]

Assume backfrlled with 1.5 m(5 ft) of clean cover [10].

CONTAMINATED VOLUME DIMENSIONS:

Contamination is volume of trench. Contamination begins at 1.5 m(5 ft) below surface and
extends to 7.6 m(25 ft) below surface [10].

Length - 45.7 m(150 ft) along the bottom, 57.9 m(190 ft) at surface [10]
Width - 6.1 m(20 ft) along the bottom, 18.3 m(60 ft) at surface [10]
Depth - 6.1 m (20 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 45.7 m(150 ft) x 6.1 m(20 ft) at a depth of 7.6 m(25 ft) [10]. See
attached figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

Northing: 151,586 [9] Northing: 151,631 [9]

Easting: 573,847 [9] Easting: 573,847 [9]

Reference Point: Southwest corner Reference Point: Northwest corner

of surface [9] of surface [9]

ELEVATIONS:

Surface: 142.5 in (468 ft) [4]
Groundwater: 117.3 in (385 ft) [8]

GA1-33



DOE/RL-94-61
Rev. 0

Figure GA1-12. IRM Site: 4A Burial Ground.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 118-D4-B Burial Ground

WASTE SITE DIMENSIONS:

Length - 24.7 m(81 ft) along the bottom, 32 m(105 ft) at surface [3]
Width - 7.3 m (24 ft) at the surface [3]
Depth - 3.7 in (12 ft) [10]
Slopes - 1.0 H: 1.0 V
Orientation - Long Axis Oriented S 38° W.

Assume a 'V' trench with 3.7 m(24 ft) width at the surface. Site was backfilled with
1.5 m(5 ft) of clean cover [10].

CONTAMINATED VOLUME DIMENSIONS:

Contamination is volume of trench. Contamination begins at 1.5 m(5 ft) below surface
and extends to 5.2 m (17 ft) below surface [10].

Length - 24.7 m(81 ft) along the bottom, 32 m(105 ft) at surface [10]
Width - 7.3 m(24 ft) at the surface [10]
Depth - 3.7 in (12 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 24.7 m(81 ft) long at a depth of 5.2 m(17 ft) [10]. See attached
figure for excavation top dimensions.

Excavation Slopes - 1.5 H: 1 0 V

WASTE SITE LOCATION:

Northing: 151,512 [9] Northing: 151,508 [9]
Easting: 573,831.5 [9] Easting: 573,835 [9]

Reference Point: Northwest corner Reference Point: Northeast corner
at surface [9] at surface [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]
Groundwater: 117.3 in (385 ft) [8]
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Figure GA1-13. IRM Site: 4B Burial Ground.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 118-18 Burial Ground

WASTE SITE DIMENSIONS:

Length - 12.2 m (40 ft) along the bottom, 24.4 m(80 ft) at the surface [3].
Width - 12.2 m (40 ft) at the surface [3]
Depth - 6.1 m (20 ft) [10]
Slopes - 1:O H: 1.0 V
Orientation - North-South lengthwise [3]

Assume a 'V' trench with 12.2 m (40 ft) width at the surface. Site was backfilled with
1.5 m(5 ft) of clean cover [10].

CONTAMINATED VOLUME

Contamination is volume of trench. Contamination begins at 1.5 m (5 ft) below surface
and extends to 7.6 m (25 ft) below surface [10].

Length - 12.2 m (40 ft) along the bottom, 24.4 m (80 ft) at the surface [10]
Width - 12.2 m (40 ft) at the surface [10]
Depth - 6.1 to (20 ft) [10]

EXCAVATED VOLUME DIMENSIONS:

Bottom of excavation is 12.2 m (40 ft) long at a depth of 7.6 m(25 ft) [10]. See attached
figure for excavation top dimensions.

Excavation Slopes - 1.5 H : 1.0 V

WASTE SITE LOCATION:

Northing: 151,548 [9]
Easting: 574,001 [9]

Northing: 151,548 [9]
Easting: 574,011.5 [9]

Reference Point: Northwest corner Reference Point: Northeast corner
at surface [9] at surface [9]

ELEVATIONS:

Surface: 142.5 m (468 ft) [4]
Groundwater: 117.3 m (385 ft) [7]
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Figure GA1-14. IRM Site: 18 Burial Ground.
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Volume Estimate
100-DR-1 Operable Unit

SITE NUMBER:
SITE NAME: 107-D & 107-DR Process Effluent Pipelines ( soil and sludge)

WASTE SITE DIMENSIONS:

Length - 3,695.4 m (12,124 ft) [3]
Width - 1.5 m(5 ft) diameter [3]

Depth - Varies [ 111
Slopes - Varies
Orientation - Varies

Length - 325.5 in (1,068 ft) [3]
Width - 1.07 in (42 in.) [3]
Depth - Varies [11]
Slopes - Varies
Orientation - Varies

Reinforced concrete box 2.06 m(6 ft x 9 in.) x 2.06 m(6 ft x 9 in.) x 9.1 m(30 ft) long.

CONTAMINATED VOLUME DIMENSIONS:

Soil around pipe. No contamination along length of pipe.

Sludge inside pipe. All pipes have contaminated sludge along bottom. Volume of sludge

is insignificant, the volume calculated will be that of pipe void.

EXCAVATED VOLUME DIMENSIONS:

Depends on depth of pipe. Base of excavation is 0.61 m(2 ft) on each side of the pipe

and begins 7.6 cm (3 in.) below invert of pipe.

Excavation Slopes - 1.5 H: 1.0 V

WASTE SITE LOCATION:

See figure.

ELEVATIONS:

See figure.
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Figure GAl-15. IRM Site: 100-D/DR Pipelines.
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Figure GAI-16. 'l^pical Pipeline Excavation Cross Section.
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Figure GA1-17. 100-D/DR 42-in. Pipelines.
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Figure (:A1-18. 100-D/DR 60-in. Pipelines.

ER
R 1 ^ / Q

,
116.OR.6

p
^--^--- ------------+.^%-_____:_-_y_-_ __+

r16'D. II6 D7

$ 1 ^ ^^._ h n6-DR4

OLC i !̂o
-TTI^

M ^ le

4 1 i

I i
I I

I
1 I I

I I
I I

1 I I
1 I I

713 D ^
i i

^ 1703D 1 1
^ 11

1 I

83-D
1701-DA I i I

^ o \ 1. I

^ 01 I I90-
r^ I

1724 DA 1 I I
II II I ^

185-D I I

190-DA

182D 6l R-'^ 105-D

^ J1

151-D^ o i' ^

105DR

190-DR ®12DR

SCALE

---TT1
80 0 80 160

1 cm = 80 meters

PLN60D

GA 1-43



DOE/RL-94-61
Rev. 0

GA1-44



DOE/RL-94-61
Rev. 0

ATTACHIIIENT 2

100-DR-1 OPERABLE UNIT WASTE SITE COST ESTIMATES
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1.0 COST ESTIMATE SUMMARIES

This appendix describes the cost models developed to support the source operable unit FFS

reports. This appendix also documents the cost estimates developed for each waste site using the

cost models.

1.1 DESCRIPTION OF COST MODELS

A cost model defines the Remedial Alternative activities and provides a method in which to

estimate the associated cost. Each cost model is developed using the MCACES' software package.

The FFS cost models are based on the Environmental Restoration cost models used to
develop the fiscal year planning baselines. The Environmental Restoration cost models were

modified for the source operable unit focused feasibility studies to include all costs associated with
the Remedial Alternatives. Project Time and Cost, Inc., supported both the baseline and FFS cost
estimating activities. The fourteen cost models associated with the source operable unit focused
feasibility studies are presented in the 100 Area Source Operable Unit Focused Feasibility Study
Cost Models (WHC 1994).

All cost models were developed based on a common work breakdown structure. There are

three main elements within the structure; Offsite Analytical Services (ANA), Fixed Price

Contractor (SUB), and Westinghouse Hanford Company (WHC).2 Each element is defined further

by additional levels. Table GA2-1 describes each element and level of a cost model. The work

breakdown structure discussion is applicable for each cost model.

1.2 WASTE SITE COST ESTIMATES

Cost estimates were developed for each waste site addressed by the FFS based on the

applicable cost model. The present worth for each estimate is based on a 5% discount rate and a

disposal fee of $70/cubic yard. Because of current uncertainty as to the actual disposal fee, a

Sensitivity Analysis is presented based on $700/cubic yard and $7,000/cubic yard besides

$70/cubic yard. A matrix of the waste site, cost estimate table, and cost comparison figure is

presented on Table GA2-2.

1
MCACES: Micro Computer Aided Cost Estimating System.

ZThe cost model terminology has not been updated to reflect the current chanp,e in the environmental restoration primary contractor.
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Table GA2-1. Cost Model Work Breakdown Structure Discussion. (page 1 of 4)

ELEMENTS AND LEVELS DESCRIPTION

ANA: Offsite Analytical Services This element represents the offsite contractor
performing laboratory analysis of samples.

ANA:02 Lab Analysis This level includes the laboratory analysis of
samples. 10% of routine samples and all
quality control samples were assumed to be
analyzed using level III and level V analysis.
Site certification samples were assumed to be
analyzed using level IV and V analysis.

SUB: Fixed Price Contractor This element represents the remedial activities
performed by the fixed price contractor.

SUB:01 Mobilization & This level includes mobilization of personnel
Preparatory and equipment, preparation for temporary

facilities, and construction of temporary
facilities.

SUB:02 Sample Collection and This level includes in situ monitoring and field
Monitoring sample collections. Assumptions for sampling

include one regular sample per 32 yd3 removed
(one per container) and one quality control
sample per twenty regular samples. Site
certification samples were assumed to be taken
at one per 2,500 ftZ of bottom area with a
minimum of four samples. Additional activities
included treatment process sampling, which was
assumed to be at a rate of one sample per 1,000
yd" of feed material.
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Table GA2-1. Cost Model w ork Breakdown Structure Discussion. (page 2 of 4)

ELEMENTS AND LEVELS DESCRIPTION

SUB:08 Solids Collection & This level includes excavation, capping,
Containment dynamic compaction, and personnel training.

The excavation activity includes excavation of
naticontaminated soil, excavation of
contaminated soil, and demolition of solid waste
materials. The capping activity includes all
steps necessary to construct the appropriate cap
layers. The dynamic compaction activity
includes the physical compaction and dust
suppression. Personnel training included the
standard 40-hour course, a fundamentals of
radiation safety course, and an 8-hour
supervisor course.

SUB:13 Physical Treatment This level includes both soil washing and solid
waste compaction activities, such as
mobilization/setup, personnel training,
operation, system maintenance, demobilization,
and pre and posttreatment plan submittals.
Assumptions include a swell factor of 25 % for
the material being hauled from the excavation.
90% of the contaminated material was assumed
to be compactible.

SUB: 14 Thermal Treatment This level includes thermal desorption
mobilization/setup, personnel training, system
operation, demobilization, and pre and
posttreatment plan submittals. It is assumed
that 5 % of contaminated soil is organically
contaminated and will be thermally treated
should organics be present. An additional
assumption includes a swell factor of 25% for
the material being hauled from the excavation.

SUB: 15 Stabilization/Fixation This level includes In Situ Vitrification
mobilization/setup, personnel training, system
operation, demobilization, and pre and
postconstruction submittals.
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Table GA2-1. Cost Model Work Breakdown Structure Discussion. (page 3 of 4)

ELEMENTS AND LEVELS DESCRIPTION

SUB:18 Disposal (Other than This level includes transport to the disposal
Commercial) facility and disposal fees/taxes. Assumptions

include a 60% swell factor for demolition waste
and a 25 % swell factor for soils. Reduction in
final volume is achieved and quantified based on
specific treatment process. A disposal fee of
$70/cubic yard was assumed based on current
estimates for initial construction,
operations/maintenance, and anticipated expansion
of the environmental restoration disposal facility.

SUB:20 Site Restoration This level includes activities such as load/haul
borrow materials, spread/compact borrow and
stockpiled materials, revegetation, and irrigation.
Assumptions include the availability of onsite
borrow materials at no additional charge.

SUB:21 Demobilization This level includes the demobilization of
temporary facilities. Note: Because multiple
sites will be cleaned up within an operable unit
and a cost for mobilization between sites is
already included, no allowance for demobilization
is made. Only the cost for removal of temporary
utilities, fencing, and decontamination facilities
are included.

ERC: Environmental Restoration Contractor This element represents activities performed by
the prime contractor.

ERC:02 Onsite Lab This level includes mobile laboratory support,
quality assurance/safety oversight, and health
physics support. 90% of routine soil and solid
waste samples were assumed to be analyzed using
level III analysis. Routine sampling was
assumed to occur at one sample per every 32 yd3
removed (one per container.)

ERC:08 Solids Collection & This level includes personnel protection services
Containment including equipment, maintenance, and laundry

services.
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Table GA2-1. Cost Model Work Breakdown Structure Discussion. (page 4 of 4)

ELEMENTS AND LEVELS DESCRIPTION

Subcontractor Material Procurement Rate The materials procurement rate reflects the
activities associated with procurement or direct
materials, inventories, and subcontracts.

Project Management/Construction This cost accounts for project management,
Management construction management, and office support

personnel.

General & Administrative/Common Support The general and administrative costs consist of
Pool indirect costs of activities that benefit the

company and cannot be identified to a specific
end-cost objective. The common support pool
provides for site-wide services of which the
company pays a proportional share.

Contingency A contingency value is calculated for the various
waste site groups based on an evaluation of the
various levels, the relative importance of the
factor to successful completion of the action, and
the probability that the factor will change.

Total, Capital, Annual Operations and The total represents the costs associated with the
Maintenance remedial action. The total cost includes capital

and operations and maintenance of a cap. These
costs are accounted for through the year 2018.

Present Worth Present worth is calculated using a 5% discount

rate over the life of the activity.
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Table GA2-2. Waste Site Cost Presentation Matrix.

Waste Site Cost Summary Table Cost Comparison tIgure

116-D-7 Table GA2-3 Figure GAl-1

116-DR-9 Table GA2-4 Figure GA1-2

116-DR-1/2 Table GA2-5 Figure GA1-3

107-D/DR #1 Table GA2-6 Figure GA1-4

107-D/DR #2 Table GA2-7 Figure GAl-5

107-D/DR #3 Table GA2-8 Figure GA1-6

107-D/DR #4 Table GA2-9 Figure GA1-7

107-D/DR #5 Table GA2-10 Figure GA1-8

116-D-1A Table GA2-11 Figure GA1-9

116-D-1B Table GA2-12 Figure GA1-10

116-D-2A Table GA2-13 Figure GA1-11

Effluent Pipelines Table GA2-14 Figure GA1-12

118-D-4A Table GA2-15 Figure GA1-13

118-D-4B Table GA2-16 Figure GAl-14

118-D-18 Table GA2-17 Figure GAl-15
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Table GA2-3. Cost Summary for 116-D-7 Retention Basin.

Cost Element SS-4 SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 614,660 1 1,587,170

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 89,570 78,050

SUB:02 Monitoring, Sampling & Analysis 407,140 985,630

SUB:08 Solids Collection & Contaimnem 2,452,840 3,525,920

SUB:13 Physical Treatment - 12,757,810

SUB:14 Thermal Treatment - -

SUB:15 Stabilization/Fixation - -

SUB:18 Disposal (Other than Commercial) 32,736,010 23,182,110

SUB:20 Site Restoration 3,953,090 3,728,450

SUB:21 Demobilimation 18,740 16,470

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 923,060 1,962,000

ERC:08 Solids Collection & Containment 97,430 204,700

Subcontractor Materia6s Procurement Rate 396,570 442,740

ProjectManagement/ConstroctionManagement 6,161,170 7,032,580

General & Administration/Common Support Pool 12,045,090 13,748,700

Contingency 21,562,330 25,623,370

Total 81,457,710 94,875,700

Capital 81,457,710 82,273,340

Annual Operations & Maintenance 0 6,001,124

Present Worth 76,818,633 87,688,233

SS-3/SW-3: Containment
SS-4/SW-4: RemovaVDisposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-4. Cost Summary for 116-DR-9 Retention Basin.

Cost Element SS-4 SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 896,730 2,791,230

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 98,320 86,895

SUB:02 Monitoring, Sampling & Analysis 655,060 1,687,645

SUB:08 Solids Collection & Containment 1,488,360 2,701,331

SUB:13 Physical Treatment - 24,631,614

SUB:14 Thetmal Treatment - -

SUB:15 Stabilization/Fixation - -

SUB:18 Disposal (Other than Commercial) 42,082,870 23,978,104

SUB:20 Site Restoration 5,429,140 4,582,906

SUB:21 Demobilization 19,930 17,686

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 1,138,810 3,252,496

ERC:08 Solids Collection & Containment 117,830 367,196

Subcontractor Materials Procurement Rate 497,740 576,862

Project Management/Construction Management 7,729,210 9,282,410

General & Administration/Common Support Pool 15,110,600 18,147,112

Contingency 27,095,250 34,078,290

Total 102,359,830 126,181,775

Capital 102,359,830 101,704,269

Annual Operations & Maintenance 0 7,649,221

Present Worth 95,988,999 113,522,862

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: RemovaUTreatment/Disposal

GA2-10



DOE/RL-94-61
Rev. 0

Table GA2-5. Cost Summary for 116-DR-1 and 116-DR-2 Process Effluent Trenches.

Cost Element SS-0 SS-8A SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 239,970 - 454,680

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 60,360 58,540 66,990

SUB:02 Monitoring, Sampling & Analysis 182,380 78,290 252,650

SUB:08 Solids Collection & Containment 390,200 204,620 444,290

SUB:13 Physical Treatment - - 3,646,000

SUB:14 Thermal Treatment - - -

SUB:15 Stabilization/Pixation - 23,132,550 -

SUB:18 Disposal (Other than Commercial) 4,691,150 - 2,166,970

SUB:20 Site Restoration 892,390 508,880 676,730

SUB:21 Demobilization 14,910 15,040 15,100

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 325,010 1,843,970 510,700

ERC:08 Solids Collection & Containment 33,410 302,730 50,650

SubcontractorMaterialsProcurementRate 454,890 1,751,850 530,620

ProjectManagementlConsttuctionManagement 1,056,710 4,184,470 1,254,110

General & Administration/CommonSuppott Pool 2,065,860 8,180,640 2,451,780

Contingency 3,538,470 13,688,940 4,632,870

Total 13,945,720 53,950,510 17,154,130

Capital 13,945,720 30,952,940 13,669,340

Annual Operations & Maintenance 0 7,418,571 3,484,790

Present Worth 13,284,777 48,791,225 16,347,588

SS-3/SW-3: Containment SS-4/SW-4: Removal/Disposal

SS-l0/SW-9: RemovaUTreatment/Disposal SS-8A/SS-8B/SW-7: In Situ Treatment
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Table GA2-6. Cost Summary for 107-DIDR Sludge Trench No. 1.

Cost Element SS-4 SS-SA SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 54,730 - 84,200

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 53,010 50,910 58,770

SUB:02 Monitoring, Sampling & Analysis 20,430 8,990 27,260

SUB:08 Solids Collection & Containment 45,340 26,980 50,180

SUB:13 Physical Treatment - - 428,840

SUB:14 Thetmal Treatment - - -

SUB: 15 Stabilization/Fixation - 6,200 -

SUB:18 Disposal (Other than Commercial) 463,360 - 262,490

SUB:20 Site Restoration 127,430 - 109,500

SUB:21 Demobilization 13,910 13,970 13,890

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 56,460 200,060 98,800

ERC:08 Solids Collection & Containment 3,870 30,810 8,440

Subcontractor Materials Procurement Rate 52,810 186,990 69,420

Project Management/Constntc[ion Management 125,490 446,900 169,140

General & Administration/Common Support Pool 245,340 873,700 330,660

Contingency 429,140 1,461,980 633,290

Total 1,691,310 5,761,940 2,344,870

Capital 1,691,310 3,526,040 2,076,040

Annual Operations & Maintenance 0 2,235,900 268,830

Present Worth 1,613,327 5,494,069 2,242,807

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatmen[/Disposal
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Table GA2•7. Cost Summary for 107-D/DR Sludge Trench No. 2.

Cost Element SS-4 SS-8A SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 54,730 - 84,200

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,930 50,880 58,720

SUB:02 Monitoring, Sampling & Analysis 22,070 10,370 29,110

SUB:08 Solids Collection & Containment 49.220 30,350 54,230

SUB:13 Physical Treatment - - 436,620

SUB:14 Thermal Treatment - -

SUB:15 Stabil'vation/Fixation - 2,425,230 -

SUB:18 Disposal (Other than Commercial) 476,830 - 270,280

SUB:20 Site Restoration 132,560 93,660 114,200

SUB:21 Demobilization 13,890 13,960 13,870

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 58,900 205,630 101,880

ERC:08 Solids Collection & Containment 4,220 31,650 8,790

Subcontractor Materials Procurement Rate 54,570 191,580 71,320

Project ManagemenUConstroction Management 129,780 458,000 173,850

General & Administration/Common Support Pool 253,710 895,380 339,880

Contingency 443,160 1,498,270 650,070

Total 1,746,550 5,904,950 2,407,030

Capital 1,746,550 3,614,830 2,130,290

Annual Operations & Maintenance 0 2,290,120 276,740

Present Worth 1,665,934 5,630,268 2,302,000

SS-3/SW-3: Containment

SS-1/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-l0/SW-9: Removal/Treatment/Disposal
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Table GA2-8. Cost Summary for 107-D/DR Sludge Trench No. 3.

Cost Element SS-0 SS-SA SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & AnalYsis 54,730 - 84,200

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,970 50,840 58,720

SUB:02 Monitoring, Sampling & Analysis 21,420 9,810 28,360

SUB:08 Solids Collection & Containment 47,670 28,980 52,600

SUB:13 Physical Treatment - - 433,300

SUB:14 Thermal Treatment - - -

SUB:15 Stabilization/Fixation - 2,402,630 -

S11B:18 Disposal (Other than Commercial) 471,410 - 267,040

SUB:20 Site Restoration 130,520 91,920 112,280

SUB:21 Demobilization 13,900 13,950 13,880

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 56,460 203,770 101,290

ERC:08 Solids Collection & Containment 3,870 31,370 8,790

Subcontractor Materials Procurement Rate 53,870 189,660 70,530

Project Management/Construction Management 127,810 453,440 172,020

General & Administration/Common Support Pool 249,870 886,470 336,300

Contingency 436,730 1,483,370 643,550

Total 1,721,210 5,846,220 2,382,880

Capital 1,721,210 3,578,700 2,109,470

Annual Operations & Maintenance 0 2,267,520 273,410

Presem Worth 1,641,802 5,574,331 2,279,000

SS-3/SW-3: Containment

SS-4/SW-4: RemovaVDisposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-9. Cost Summary for 107-D/DR Sludge Trench No. 4.

Cost Element SS-4 SS-gA SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 46,310 - 71,570

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,020 49,910 57,840

SUB:02 Monitoring, Sampling & Analysis 15,440 7,170 20,250

SUB:08 Solids Collection & Containment 34,990 22,170 38,440

SUB:13 Physical Treatmem - - 348,180

SUB:14 Thermal Treatment - - -

SUB:15 Stabilization/Fixation - 1,699,930

SUB:18 Disposal (Other than Commercial) 323,760 - 183,620

SUB:20 Site Restoration 99,060 72,610 86,610

SUB:21 Demobilization 13,760 13,820 13,760

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 45,950 144,670 83,880

ERC:08 Solids Collection & Containmetu 2,810 21,660 7,030

Subcontractor Maintenance Procurement Rate 39,350 136,190 54,660

Project Management/Construction Management 94,070 325,220 134,140

General & Administration/Common Support Pool 183,920 635,810 262,250

Contingency 323,500 1,063,920 504,020

Total 1,274,960 4,193,090 1,866,250

Capital 1,274,960 2,628,510 1,678,190

Annual Operations &Maintenance 0 1,564,580 188,060

Presem Wortth 1,216,748 3,999,853 1,786,929

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-10. Cost Summary for 107•-D/DR Sludge Trench No. 5.

Cost Element SS-4 SS-8A SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 50,520 - 75,780

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,150 50,000 57,990

SUB:02 Monitoring, Sampling & Analysis 12,520 3,490 17,900

SUB:08 Solids Collection & Containment 27,500 13,360 31,340

SUB:13 Physical Treatment - - 367,550

SUB:14 Thermal Treatment - - -

SUB:15 Stabilization/Fixation - 1,912,170 -

SUB: 18 Disposal (Other than Commercial) 356,970 - 202,430

SUB:20 Site Restoration 95,690 66,420 82,010

SUB:21 Demobilization 13,780 13,830 13,780

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 41,880 160,330 83,520

ERC:08 Solids Collection & Containment 2,110 24,480 7,030

Subcontractor Maintenance Procurement Rates 40,780 150,330 56,430

Project ManagemenUConstructionManagement 96,510 359,160 138,000

General & Administration/Common Support Pool 188,670 702,160 269,790

Contingency 332,880 1,174,950 519,310

Total 1,311,940 4,630,670 1,922,860

Capital 1,311,940 2,853,640 1,715,420

Annual Operations & Maintenance 0 1,777,030 207,440

Presem Worth 1,251,974 4,416,602 1,840,851

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-11. Cost Summary for 116-D••lA Fuel Storage Basin Trench.

Cost Element SS-4 SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 134,720 202,080

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 48,220 54,020

SUB:02 Monitoring, Sampling & Analysis 90,500 109,850

SUB:08 Solids Collection & Containment 197,440 210,690

SUB:13 Physical Treatment - 1,110,490

SUB:14 Thermal Treatment - -

SUB: 15 Stabilization/Fixation - -

SUB:18 Disposal (Other than Commercial) 1,296,360 591,070

SUB:20 Site Restoration 327,910 265,790

SUB:21 Demobilization 13,220 13,210

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 195,830 261,770

ERC:08 Solids Collection & Containment 16,880 21,450

Subcontractor Maintenance Procurement Rates 144,080 171,920

ProjectManagement/ConstructionManagemem 349,570 421,540

General & Administration/Common Support Pool 683,410 824,110

Contingency 1,189,370 1,575,460

Total 4,687,520 5,833,480

Capital 4,687,520 4,883,100

Annual Operations & Maintenance 0 950,380

Present Worth 4,466,689 5,565,137

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-12. Cost Summary for 116-D-1B Fuel Storage Basin Trench.

Cost Element SS-4 SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 67,3601 101,040

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 52,940 58,820

SUB:02 Monitoring, Sampling & Analysis 22,680 31,090

SUB:08 Solids Collection & Containment 47,840 53,780

SUB:13 Physical Treatment - 569,520

SUB:14 Themal Treatment - -

SUB:15 Stabilization/Fixation - -

SUB:18 Disposal (Other than Commercial) 557,520 254,750

SUB:20 Site Restoration 136,920 110,390

SUB:21 Demobilization 13,890 13,900

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 66,060 113,390

ERC:08 Solids Collection & Containmem 3,870 9,140

Subcontractor Materials Procurement Rate 60,720 79,730

Project Managemem/Construction Management 144,370 194,180

General & Administration/Common Support Pool 282,230 379,620

Contingency 495,170 728,660

Total 1,951,570 2,698,020

Capital 1,951,570 2,288,570

Annual Operations & Maintenance 0 409,450

Presem WortL 1,861,172 2,579,151

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-13. Cost Summary for 116-D-2A Pluto Crib.

Cost Element SS-0 SS-SA SS-10

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis 16,840 - 29,470

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 53,120 45,040 53,600

SUB:02 Monitoring, Sampling & Analysis 1,540 960 1,670

SUB:08 Solids Collection & Containment 6,590 6,040 7,560

SUB:13 Physical Treatment - - 171,110

SUB:14 Thermal Treatment - - -

SUB:15 Stabilizatiou/Fixation - 225,280 -

SUB:18 Disposal (Other than Commercial) 16,960 - 10,090

SUB:20 Site Restoration 19,870 18,640 19,480

SUB:21 Demobilization 13,110 13,120 13,210

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 10,030 22,110 41,410

ERC:08 Solids Collection & Containment 280 1,550 3,870

Subcontractor Materials Procuremem Rate 8,120 22,560 20,200

Project Management/ConsttvctionManagemem 19,440 53,300 51,330

General & Administration/Common Support Pool 38,010 104,190 100,350

Contingency 73,410 174,350 193,640

Total 277,310 687,150 716,990

Capital 277,310 597,530 707,750

Annual Operations & Maintenance 0 89,620 9,240

Present Worth 266,639 660,573 692,246

SS-31SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-14. Cost Summary for 100 DR Pipelines.

Cost Element SS-3 SS-0 SS-gB

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysi+ - 218,920 -

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 27,900 48,030 17,580

SUB:02 Monitoring, Sampling & Analysis 353,030

SUB:08 Solids Collection& Containment 13,414,400 1,190,940 1,786,770

SUB:13 Physical Treatment - - -

SUB:14 Thermal Treatment - -

SUB: 15 Stabilization/Fixation - - -

SUB:18 Disposal (Other than Commercial) - 169,140 -

SUB:20 Site Restoration 1,539,900 1,652,420 -

SUB:21 Demobilization 8,680 11,160 8,630

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 583,020 621,440 68,580

ERC:08 Solids Collection & Containment 14,250 87,930 5,450

Subcontractor Maintenance Procurement Rates 1,094,330 250,000 18,130

ProjectManagemenUConstructionManagemem 2,502,370 657,610 285,770

General & Administration/Common Support Pool 4,892,140 1,285,640 558,680

Contingency 8,186,180 2,487,580 934,860

Total 32,263,170 9,033,850 3,684,470

Capital 32,263,170 9,033,850 3,684,470

Annual Operations & Maintenance 670,720 0 0

Present Worth 38,143,751 8,606,125 3,509,926

SS-31SW-3: Containment
SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: RemovaUTreatment/Disposal
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Table GA2-15. Cost Summary for 118-D-4A Burial Ground.

Cost Element SW-3 SW-4 SW-7 SW-9

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis - 12,630 - 12,630

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 50190 53490 75820 60410

SUB:02 Monitoring, Sampling & Analysis - 30430 - 30420

SUB:08 Solids Collection & Containment 447140 75620 500890 75610

SUB:13 Physical Treatment - - - 87220

SUB:14 Thermal Treatment - - - 278830

SUB:15 Stabilization/Fixation - - - -

SUB:18 Disposal (Other than Commercial) - 767640 - 446340

SUB:20 Site Restoration 49460 173970 49490 172910

SUB:21 Demobilization 14,030 14,010 14,040 14,010

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 28220 52580 50490 66960

ERC:08 Solids Collection & Containment 740 6330 3170 11400

Subcontractor Materials Procurement Rate 40940 81410 46740 85100

Project Management/Construction Management 94610 188320 111090 199380

General & Administraflon/Common Support Pool 184960 368170 217190 389790

Contingency 309490 675100 363430 714480

Total 1219770 2499700 1432340 2645500

Capital 1219770 2499700 1432340 2508630

Annual Operations & Maintenance 22357 0 25044 136870

Present Worth 1,451,296 2,383,260 1,689,485 2,532,877

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-l0/SW-9: RemovaUTreatment/Disposal
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Table GA2-16. Cost Summary for 118-D-4B Burial Ground.

Cost Element SW-3 SW-0 SW-7 SW-9

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis - 12,630 - 12,630

SUB: Fixed Price Contractor

SUB:01 Mobilization & Prepamtory 46,280 48,790 59,100 55,690

SUB:02 Monitoring, Sampling & Analysis - 3,980 - 3,980

SUB:08 Solids Collection & Containment 231,780 12,990 256,110 12,980

SUB:13 Physical Treatment - - - 43,790

SUB:14 Thermal Treatment - - - 208,920

SUB:15 Stabilization/Fixation

SUB:18 Disposal (Other than Commercial) - 63,470 - 36,990

51)8:20 Site Restoration 27,840 37,150 27,860 37,040

SUB:21 Demobilization 13,470 13,360 13,480 13,350

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 19,390 16,600 37,960 21,420

ERC:08 Solids Collection & Containment 490 1,060 2,530 1,900

SubcontractorMateria]sProcurememRate 23,310 13,120 26,030 30,130

Project Management/ConstructionManagemem 54,380 31,580 63.460 69,930

General & Administration/Common Support Pool 106,320 61,730 124,060 136,710

Contingency 177,910 117,090 207,600 253,620

Total 701,190 433,530 818,180 939,070

Capital 701,190 433,530 818,180 915,930

Annual Operations & Maintenance 12,618 0 14,001 23,140

Present Worth 832,107 415,216 961,905 907,466

SS-3/SW-3: Containment
SS-4/SW4: Removal/Disposal
SS-8A/SS-8B/SW-7: In Situ Treatment
SS-10/SW-9: Removal/Treatment/Disposal
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Table GA2-17. Cost Summary for 118-D-18 Burial Ground.

Cost Element -3 SW-4 SW-7 SW-9

ANA: Offsite Analytical Services

ANA:02 Monitoring, Sampling & Analysis - 12,630 - 12,630

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory 46,710 48,630 59,570 55,560

SUB:02 Monitoring, Sampling & Analysis - 6,090 - 6,090

SUB:08 Solids Collection & Containmem 252,360 17,970 280,020 17,970

SUB:13 Physical Treatment - - - 46,700

SUB:14 Thermal Treatment - - - 213,630

SUB:15 Stabilization/Fixation - - - -

SUB:18 Disposal (Other than Commercial) - 110,720 64,390

SUB:20 Site Restoration 29,900 45,760 29,940 45,610

SUB:21 Demobilization 13,530 13,330 13,550 13,330

ERC: Environmental Restoration Contractor

ERC:02 Monitoring, Sampling & Analysis 19,970 19,040 40,390 24,490

ERC:08 Solids Collection & Containment 490 1,410 2,740 2,530

Subcontractor Materials Procurement Rate 25,000 17,700 27,960 33,820

ProjectManagementiConstructionManagemem 58,200 42,100 68,130 78,620

General & Administration/Common Support Pool 113,770 82,300 133,190 153,700

Contingency 190,380 154,530 222,870 284,560

Total 750,320 572,190 878,370 1,053,630

Capital 750,320 572,190 878,370 1,022,860

Annual Operations & Maintenance 11,589 0 12,806 30,770

Present Worth 865,700 547,269 1,003,895 1,016,567

SS-3/SW-3: Containment

SS-4/SW-4: Removal/Disposal

SS-8A/SS-8B/SW-7: In Situ Treatment

SS-10/SW-9: RemovaVTreatment/Disposal
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